AMERICAN MACHINIST _ 


&Automated Manufacturing 
Penton Publishing 122 E42ndSt Suite 2119 New York, NY 10168 


EDITORIAL INDEX 


Volume 131 January to December 1987 


Subject index 
Company index... . 
Author index 











Tes = = -@48 A i a 
SUBJECT INDEX 


A 

AM Award 
The AM Award: Richard E. Dauch Dec p67 
Adaptive control 
Al supervisory control (T) 
Adhesives 
Custom grippers handle adhesives (T) 

Mar p27 
Robotic bonding for house doors (T) 

Mar p29 
Adhesive bonds for assembling preprimed 
structural steei (T) May p37 
Robots adhesive-bond doors. A. Zimmer- 
man Jul p64 
High-strength adhesives studied (T) 

Nov p49 


Oct p23 


Aerospace 
Composite springs lift aircraft doors (T) 
Jan p31 
Advanced composites perform well in long- 
term aircraft service (T) Feb p21 
Model assesses cost effects of automating 
composites fabrication (T) Feb p27 
Pallet-chanyer machining center replaces 
jig borers Feb p69 
Robot scribes ‘master model’ to match port 
contour to aircraft skin (T) Mar p23 
An all-composite airframe makes Starship 
19% lighter than in aluminum (T) Mar p29 
Thermoplastics: not far behind (T) Mar p31 
First untended cell starts up in Air Force 
MIAS project aimed at subcontractors 
if Apr p21 


(T) 
Center-holes ground to 1lumTIR(T) Apr p29 
The advantages of phasing-in an FMS in 


measured steps. J. Jablonowski Apr p69 
New integrated systems handle diverse in- 
dustrial applications (T) Jun p17 
Cutting tools for machining Ti alloys 
(T) Jun p25 
Powder-metal forging, isostatic pressing 
lead to award-winning parts (T) Jul p23 
$150-million for composites site (T) Jul p25 
The shortfalls and promise of thermoplastic 
aircraft composites (T) Jul p25 
Aircraft firms test a novel composite (T) 

Jul p29 
Early studies indicate promise for laser cur- 
ing of aircraft composites (T) Jul p31 
System automates wing drilling Jul p65 
Mold-layup technique forms novel Space 
Shuttle orbiter seal (T) Aug p27 
Welding of aluminum is improved as result 
of computer control (T) Aug p29 
Robot to automate hardening of aircraft 
transmission gears (T) Aug p39 
Deburring, washing, drying of aircraft parts 
requires one operator (T) Aug p43 
Forming limits set for isogrid plates Aug p80 
$150-million composites center (T) Sep pi09 
NDT test saves Shuttle money (T) Oct p29 
Form-bonded torque box for F-15 aircraft 
stabilizer nears testing (T) Oct p33 
SPF aluminum (T) Oct p33 
Intense competition shapes up for ad- 
vanced tactical fighter (T) Oct p25 
Dare to stop production. F. Mason Oct p65 
Drilling graphite/epoxy at Lockheed. Dr. 
Joseph A. Miller Oct p70 
Job shop speeds NC programming. F. Ma- 
son Nov p74 


Automating Composites Fabrication. J. Vac- 
cari (SR) Nov p87 
FMS installation spotlights enhancements 
in component technologies (T) Dec p27 
Vision inspection system to handle 1500 dif- 
ferent parts automatically (T) Dec p39 
Tool management in aerospace. F. Ma- 
son Dec p78 
Air pollution (see Environment) 
Aircraft (see Aerospace) 
Aluminum 
Recycling Al-Li is not routine (T) Feb p27 
Automakers turn to lost-foam casting for in- 
take manifolds and cylinder heads (T) 
Mar p27 
An all-composite airframe makes Starship 
19% lighter than in aluminum (T) Mar p29 
Plate keeps dross off cut foils Mar p77 
Auto castings and beverage cans spell 
more growth for aluminum (T) Jun p35 
Aircraft firms test a novel composite (T) 
Jul p29 
Welding of aluminum is improved as result 
of computer contro! (T) Aug p29 
Forming limits set for isogrid plates Aug p80 
Roll-form shapes with same rolls (T) 
Sep p111 
Peening adds life to diecasting dies 
T, Sep pit1 
Coating inhibits Ti embrittlement (T) 
Sep p113 
Plasma spray helps join titanium honey- 
comb to outer sheets (T) Oct p 29 
SPF aluminum (T) Oct p33 
Robots and vision for parts unloading 
ict p68 
American Machinist 
100 years ago in American Machinist...and 
50 years ago Jan p57, Feb p51, Mar p55, 
Apr p63, May p65 , Jun, p53, Jul p51, Aug 
p63, Sep p61, Oct p145, Nov p65, Dec p63 
Industry salutes retiring editor May p69 
American Machinist reports (see Special 
Reports) 
Apprentices (see Training) 
Artificial intelligence 
Artificial intelligence inelps solve quality prob- 
lems for investment casting (T) May p37 
Software enhances accuracy and consis- 
tency (SR) Jun p65 
Create an expert for shop help (T) Aug p23 
Expert system troubleshoots robot-applica- 
tion problems (T) Aug p35 
Al-based fault diagnosis increases uptime 
on CNC lathes (T) Oct p23 
Al supervisory control (T) Oct p23 
Assembly 
Automaking the Toyota/GM way. Paul 
Kemezis Jan p67 
Volvo builds sports-car body with integrated 
‘WAC' equipped robots (T) Mar p29 
Building assembly automation. C. Emer- 
son Mar p67 
Assembly line for new Okuma plant (T) 
Apr p21 
Assembly lines and mass production give 
way to flexibility by computer (T) May p23 
Adhesive bonds for assembling preprimed 
structural steel (T) May p37 
Assembly-robot line is expanded (T) 
May p37 


A double-duty wrench. Michael Schneider 
May p100 
Robots 11 indicates evolutionary advances 
and more software (T) Jun p31 
Asserrble panels to auto bodies (T) Jun p33 
Robot helps find assembly faults (T) 
Aug p33 
Computer tracking, manufacturing control 
) Sep p119 
Surface-mounting looks better (T) 
Sep p119 
Radio-frequency tags provide pallet ID 
(T Sep p121 
Assembly capacity is evaluated (T) Nov p49 
Deere's ‘focused factory’. C. Emerson 
Nov p69 
The AM Award: Richard E. Dauch Dec p67 
Surface mounting for electronics Dec p92 
Austria 
Europe gains in machine tools. A. Ash- 
burn Feb p64 
Automated guided vehicles 
AGV carries 60,000 Ib (T) Feb p33 
Robots, AGVs tend dedicated cell. C. Emer- 
son Feb p74 
Building assembly automation. C. Emer- 
son Mar p67 
Advances in sensors enhance free-ranging 
capabilities of AGVs (T) Apr p39 
The advantages of phasing-in an FMS in 
measured steps. J. Jablonowski Apr p69 
‘Detroit-style' automation. C. Emerson 
(SR) Jul p81 
Automated storage/retrieval systems 
FMS caters to small lots Apr p73 
Steps to speed AS/RS response (T) 
Oct p41 
Automotive 
A shadow on new technology. A. Ashburn 
(E) Jan p5 
Forgers turn to microalioyed steel, as-cast 
stock, for cost-effectiveness (T) Jan p23 
Automaking the Toyota/GM way. Paul 
Kemezis Jan p67 
Integrating induction hardening. Peter J. 
Wolf, Ronald R. Akers Jan p76 
Broadband net for Ford plants (T) Feb p21 
Ford will go far for PM parts, if. . . (T) 
Feb p29 
System automates deburring. Christopher 
Benoy Feb p70 
Automakers turn to lost-foam casting for in- 
take manifolds and cylinder heads (T) 
Mar p27 
Volvo builds sports-car body with integrated 
‘WAC’ equipped robots (T) Mar p29 
Building assembly automation. C. Emer- 
son Mar p67 
Laser weld withstands severe deformation 
in stamping auto panel (T) Apr p25 
Preprimed steel judged acceptable for 
stamping large truck panels (T) Apr p33 
Car turbocharger gets ceramic rotor 
(T) Apr p35 
‘Mag' block for racing-car engines (T) 
Apr p35 
More plastics tailored for cars (T) Apr p39 
Teaming lasers and robots. J.A. Vaccari 
(SR) May p85 
Gloves off on auto parts J. Jablonowski 
(E) Jun ps 


MAP simplifies network for robots (T) 
Jun p19 
Asserrble panels to auto bodies (T) Jun p33 
Auto castings and beverage cans spell 
more growth for aluminum (T) Jun p35 
Powder-metai forging, isostatic pressing 
lead to award-winning parts (T) Jul p23 
Composite rods may be next (T) Jul p25 
Car fenders go to thermoplastics (T) 
Jul p29 
‘Detroit-style’ automation. C. Emerson 
(SR) Jul p81 
MAP network at GM (T) Sep p105 
Monitoring and quick-change tools (T) 
Sep p107 
Turn-broaching auto crankshafts (T) 
Sep p107 
PVD coat for broaches, hobs (T) Sep p109 
Automotive applications for robots (T) 
Sep p113 
With ZA alloys, zinc diecastings fight back 
for auto, truck applications (T) Sep p117 
Robots automate tempering springs 
Sep p119 
Radio-frequency tags provide pallet ID 
T Sep p121 
CBN boosts grinding at Toyota. Teruo 
Kawamura Sep p158 
Robots and vision for parts unloading 
Oct p 68 
Seam sealing with robot and vision saves 
both time and materials (T) Dec p41 
The AM Award: Richard E. Dauch Dec p67 


B 
Balancing 
Fine-tune wheel balance. Jim Merritt 
(Pl) Sep p171 
Bearings 
Fast, agile six-axis robot combines ac mo- 
tors, new control, dual bearings (T) 

Feb p31 
6-spindle automatics get CNC. F. Ma- 
son Mar p80 
Beigium 
Europe gains in machine tools. A. Ash- 
burn Feb p64 
Bending 
Forming limits set for isogrid plates Aug p80 
Roll forming beats brake bending (T) 

Oct p35 
Punching and bending FMSs expand for of- 
fice-furniture applications (T) Nov p41 
Beryllium 
More capacity to form beryllium (T) 

Feb p29 
Blanking 
System blanks, stacks laminations. J.A. Vac- 
cari Feb p61 
Reverse draw and redraw increases draw 
ratio in a single press stroke (T) May p27 
Sheetmetal FMS loads, punches, blanks, 
sorts workstation parts (T) Jun p27 
FMS speeds workstation delivery. J.A. Vac- 
cari Jul p62 
Blocks 
Universal setup blocks fit all T-slots. Leon 
Toten (Pl) Feb p103 
Insert aids V-block use. Robert L. Reynolds 
(Pl) May p100 
Sure-footed step blocks. Pau! Hendershot 


(E) Editorial, (ESC) Equipment Showcase, (NPE) New Plant Equipment, (PI) Practical Ideas, (SM) Shop Management, (SR) Special Report, (T) Trends 


Note: AM's two Trends Departments appear in every issue, comprising severa: sections. Technology Trends: Manufacturing systems, Computer integration, Control Systems, Cutting, 
Forming, Lasers, Robotics, Quality assurance, Welding, Assembly, Cleaning & finishing, Materials, Materials handling, and Plant operations. Metalworking Business Trends: Key metal- 
working indexes, Government, Labor, Machine tools, Education, Outlook, Companies, and International 





(Pl) Sep p171 
Special V-block aids EDM setups in tool- 
room. Eldon Fick (P1) Oct p95 
Rubdown for granite. William G. Bleil 
(P|) Nov p103 
Fixture blocks facilitates sheetmetal setups. 
Richard T. Taylor (Pl) Dec p99 
Bonding 
Robotic bonding for house doors (T) 
Mar p29 
Adhesive bonds for assembling preprimed 
structural steel (T) May p37 
Robots adhesive-bond doors. A. Zimmer- 
man Jul p64 
Prepainted steel has leather look (T) 
Aug p41 
New ways to build machine structures. J. 
Jablonowski (SR) Aug p87 
Plasma spray helps join titanium honey- 
comb to outer sheets (T) Oct p 29 
Explosive tube joining simplified (T) Oct p33 
Form-bonded torque box fo: F-15 aircraft 
stabilizer nears testing (T) Oct p33 
Book reviews 
New book on modular fixturing (T) Apr p29 
Manufacturing handbooks (T) Oct p27 
Boring 
Fine-boring as an alternative to reaming 
and boring for finish- on bores 
(T) Jan p21 
Boring head extended. L. White (PI) 
Jun p104 
Laser gagings allows one-pass precision 
boring (T) Oct p25 
Eccentric precision high-volume boring sys- 
tem automates work handling, gaging 
(T) Nov p35 
Brakes (see Press brakes) 
Brass 
Trends in EDM wire. Michael J. Dudas 
Aug p74 
Brazil 
Europe gains in machine tools. A. Ash- 
burn Feb p64 
Brazing 
Welding method for silicon carbide (T) 
Apr p41 
Plasma spray helps join titanium honey- 
comb to outer sheets (T) Oct p 29 
Broaching 
CNC lines automate gear cutting: new pro- 
ductivity for Harley Mar p73 
Turn-broaching auto crankshafts (1) 
Sep p107 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Bulgaria 
Europe gains in machine tools. A. Ash- 
burn Feb p64 
Burring (see Deburring) 
Bushings 
Drill spindles, bushings added to CNC fix- 
ture. Robert Quesada (PI) Feb p101 
Business outlook 
A flicker of hope for 1987 growth (SR) 
Jan p85 
Tax reform and general economic gloom 
combine to reduce capital spending 
(T) Feb p43 
Controls: more power, less cost (T) Mar p17 
Industriai microcomputers: new workhorse 
for US factories (T) Apr p25 
European computer control to triple 
(T) May p23 
US market for nontraditional cutting ma- 
chines to reach $440-million by ‘91 (T) 
Jun p23 
Auto castings and beverage cans spell 
more growth for aluminum (T) Jun p35 
Cell controllers are on the rise in industrial 
applications (T) Aug p23 
Surface-mounting looks better (T) Sepp119 
CIM system-integration services expected 
to grow (T) Oct p21 


c 

CAD/CAM/CIM/CAE 
Integration, workstations, and solids mod- 
eling dominate Autofact (T) Jan p17 
Fiber-optics and MAP at Autofact (T) 

Jan p17 
‘Primitives’ programming software selects 
tools and makes NC program (T) Jan p19 
ITI launches plan to get companies in- 
volved in integrated systems (T) Janp19 
System monitors induction heating (T) 

Jan p23 
Caster assesses CAD/CAM (T) Jan p23 
CMMs connected to workstations (T) 

Jan p27 
Digitizing speeds. cost estimating. John 
Casey Jan p71 


Tool for managing integration of geometric 
and alphanumeric databases (T) Feb p17 
In France, IGES is spelled SET (T) Feb p19 
Toward intelligent factory managing 
(T) Feb p19 
Nesting system added to options (T) 

Feb p21 
Tracking software follows composites 
(T) Mar p17 
X Window System will increase workstation 
applications (T) Mar p23 
Feds developing procurement spec 
(T) Mar p23 
Robot scribes ‘master model’ to match port 
contour to aircraft skin (T) Mar p23 
Identification systems. P.P. Bose (SR) 

Mar p87 
Access a network without sacrificing work- 
station interactivity (T) Apr p21 
MAP/TOP and COS join forces (T) Apr p23 
Tandem, Boeing to integrate products 
(T) Apr p23 
Battelle ready to test CIM systems (T) 

Apr p23 
i. s workstation computer released 

Apr p25 
Oy sets up integration division (T) 

Apr p49 
FMS caters to small lots Apr p73 
Digital introduces industrial computer fam- 
ily for manufacturing integration (T) 

May p25 
IGES team wins Jaquard award (T) May p25 
NEMA mounts MAP/TOP effort (T) May p25 
New integrated systems handle diverse in- 
dustrial applications (T) Jun p17 
MAP simplifies network for robots (T) 

Jun p19 
GE Fanuc says its real-time factory LAN 
has migration path to MAP (T) Jun p19 
CAN-| goes commercial (T) Jun p19 
Have technology but cannot use it (T) 

Jun p21 
New handbook covers CIM (T) Jun p21 
HP adds to advanced line (T) Jun p21 
PCs have doubled CAD installations but 
raise questions of ability, data exchange 
(SR) Jun p59 
Personal computers expand the CAM ele- 
ment of CAD/CAM (SR) Jun p63 
Software enhances accuracy and consis- 
tency (SR) Jun p65 
Software can help any shop manage its 
manufacturing operation (SR) Jun p69 
QA is a data-processing activity, and PCs 
are up to the task (SR) Jun p71 
Directory Software Jun p77 
The cost of waiting to automate exceeds pre- 
sent risks of CIM (T) Jul p17 
MAP for the uninitiated (T) Jul p17 
Diversity is a hallmark of IMPACT exhibit 
at AMS '87 (T) Aug p21 
Increased CIM planning reported (T) 

Aug p21 
High growth seen fur PCs in CIM (T) Aug p21 
Japanese back MAP standard (T) 

Aug p23 
CAD/CAM speeds making gear dies 
T Aug p29 


(T) 

MAP climate: cloudy but clearing. G. Schaf- 
fer Aug p75 
New ways to build machine structures. J. 


Jablonowski (SR) Aug p87 
Help for MAP implementation (T) Oct p21 
CAPP on micro reduces costs (T) Oct p21 
Database Management: Gateway to CIM. 
G. Schaffer (SR) Oct p81 
Manufacturing engineers need integrated 
CAE tools tailored to process simuiation 
(T) Nov p33 
Everything about automation and CIM 
(T) Nov p33 
Tl and RP! LEAD Awards (T) Nov p33 
The bridge on the MAP backbone (T) 

Nov p35 
Simulation software and solids modeis cor 
bine to help verify NC programs (T) 

Nov p39 
CADICAM, CAE specs to order (T) Nov p39 
Software tailored for sheetmetal FMSs 
(T) Nov p41 
Job shop speeds NC programming. F. Ma- 
son Nov p74 
AN interviews Apple's Mike Homer Nov p75 
Fast-track tooling design. Rex Seader, Bill 
Tobin Nov p77 
Automated information system essential to 
computer-integrated space: (T) 

Dec p27 

Japan implements CIM differently (T) 

Dec p29 
rosy support through DNC. G. Schaf- 

Dec p73 


CAQA (see CAD/CARM/CIWCAE) 
CMM 
Data-driven CMM programming is under de- 
velopment at AMRF (T) Jan p27 
CMMs connected to workstations (T) 
Jan p27 
Know your CMM, know your spec (T) 
Feb p33 
Borescope is one-axis CMM(T) May p39 
‘Personal CMM' for benchtop work (7) 
May p39 
‘Detroit-style' automation. C. Emerson 
Jul p81 
Dare to stop production. F. Mason Oct p65 
FMS installation spotlights enhancements 
in component technologies (T) Dec p27 
Calipers 
This instrument really measures up! Russell 
C. Fishel (Pl) Jul p101 
Canada 
Europe gains in machine tools. A. Ash- 
burn Feb p64 
Approval of Canada trade pact is likely 
Nov p53 
Capital investment 
A shadow on new technology. A. Ashburn 
(E) Jan p5 
Orders off in '86 but shipments up m 
an p41 
A flicker of hope for 1987 growth A 
Jan p85 
Tax reform and general economic gloom 
combine to reduce capital spending 
(T) Feb p43 
Carbides 
Fine-boring as an alternative to reaming 
and boring for finish-machining bores 
(T) van p21 
Tooling focus at NSMPA meeting. F. Ma- 
son May p71 
How does a metal want to be cut? F. Ma- 
son Jul p57 
Drilling graphite/epoxy at Lockheed. Dr. 
Joseph A. Miller Oct p70 
Castiron 
CBN boosts grinding at Toyota. Teruo 
Kawamura Sep p158 
Casting 
Caster assesses CAD/CAM (T) Jan p23 
Automakers turn to lost-foam casting for in- 
take manifolds and cylinder heads (T) 
Mar p27 
Artificial intelligence helps solve quality prob- 
lems for investment casting (T) May p37 
Parts centered automatically on punch 
press. Ronnie Willis (P!) Jun p104 
Peening adds life to diecasting dies (T) 
Sep pi11 
With ZA alloys, zinc diecastings fight back 
for auto, truck applications (T) Sep p117 
Mg casting alloy takes more heat (T) 
Oct p37 
More casters rely on laser control (T) 


Centering 
Adjustable jig speeds centering. Henry Gif- 
ford (Pl) Sep pi69 
Ceramics 
Cutting ceramics by abrasive water jet 
(T) Nov p37 
Ceramics & cermets 
Plate keeps dross off cuts in foils (T) 

Jan p27 
Zyttrite improves Si,N, hot strength (T) 

Jan p33 
More on forming parts from age” 

eb p29 

the quest oe on 
(T) Mar p31 
Car turbocharger gets ceramic rotor 
(T) Apr p35 
New breed of superconductors promise 
‘high-temperature’ performance (T) 

May p35 
Ten commandments for successfully turn- 
ing steel with ceramic inserts (T) Jul p17 
Flexible wire for superconductivity (T) 

Aug p41 


Superconductors: 
T 


Ceramic serves as mold release (T) 

Sep p111 
CBN boosts grinding at Toyota. Teruo 
Kawamura Sep p158 
Ceramic fibers may be the key to fracture- 
tough ceramics (T) Dec p43 
Chamfering 
Double-play tooling chamfers both ends at 
one shot. Henry Gifford (P!) Mar p104 
Chips 
Quickie chip deflector. Russell C. Fishel 
(Pl) Mar p102 
Chip sucker clears deep holes. Aaron 
Burnett (Pl) Mar p102 
Chip control on cutoff tools. Bradley R. 


Teets Apr p80 
How does a metal want to be cut? F. Ma- 
son Jul p57 
Custom-chip facility plans vacuum robot 
T! Dec p37 
Chromium 
Chromium plating is controlled (T) Aug p43 
Chucks & chucking 
Folding spider is removable from chuck. 
Bruce Greener (PI) Jan p99 
Collet the chuck. Joe Matkowski (P/) 
Jan p101 
Program stop lets operator check chuck. 
Pat Marchwick (PI) Jan p101 
Lathe-chuck backstop is adjustable and re- 
moveable. Joseph R. Sharp (Pl) Jul p97 
Handling heavy chucks without booboos. 
Henry Gifford (Pl) Aug p100 
To chuck threaded work. Ed Brett (Pl) 
Aug p100 
Simple end stop fits hydraulic lathe chucks. 
Roger Larson (P1) Oct p93 
Eccentric precision high-volume boring sys- 
tem automates work handling, gaging 
(T) Nov p35 
Add-on soft jaws. Jack Anderson (P1) 
Nov p103 
Chucked chuck prevents tool interference. 
Paul Singley (Pl) Dec p97 
Ciamps 
Tooling aids turning on a drillpress. Henry 
Gifford (Pl) Mar p104 
‘Jack-clamp' lends setup security without dis- 
tortion. Joe Fiorentino (P1) Mar p106 
Another quill-lock fix. V.A. Pirone, S.V. 
Lowe (Pl) May p102 
Attachment simplifies small-part slotting 
jobs. Ray Harlan (PI) Jun p104 
Parts centered automatically on punch 
press. Ronnie Willis (P1) Jun p104 
Simple support stops skating by drill point. 
B.S. Vilkhu (P 1) Nov p101 
Quick-acting clamp. Federico Strasser 
(Pl) Dec p99 
Coating 
Laser beam and eddy-cui ‘ent sensor meas- 
ures coating thickness on metals (T) 
Jan p27 
Composite rods may be next (T) Jul p25 
Coating inhibits Ti embrittlement (T) 
Sep p113 
Coining (see Stamping) 
Collets 
Collet the chuck. Joe Matkowski (P!) 
Jan p101 
Colletchanger works from robot (T) Apr p33 
This setup runs true. Henry Gifford 
(Pl) Dec p101 
Columbium 
Superconductors: the quest goes on 
(T) Mar p31 
Composites 
Tape-laying machine speeds production of 
thermoplastic-composite laminates (T) 
Jan p31 
Composite springs lift aircraft doors (T) 
an p31 
Advanced composites perform well in long- 
term aircraft service (T) Feb p21 
Model assesses cos effects of automating 
composites fabrication (T) Feb p27 
Tracking software follows composites 
(T) Mar p17 
‘Templates oi light’ can facilitate hand layup 
in fabricating composites (T) Mar p21 
An all-composite airframe makes Starship 
19% lighter than in aluminum (T) Mar p29 
Thermoplastics: not far behind (T) Mar p31 
Noise-reducing sheet forms easily (T) 
Apr p33 
Composite rods may be next (T) Jul p25 
$150-million for composites site (T) Jul p25 
The shortfalls and promise of thermoplastic 
aircraft composites (T) Jul p25 
More-formable thermoplastics (T) Jul p29 
Aircraft firms test a novel composite (T) 
Jul p29 
Early studies indicate promise for laser cur- 
ing of aircraft composites (T) Jul p31 
System automates wing drilling Jul p65 
Mold-layup technique forms novel Space 
Shuttle orbiter seal (T) Aug p27 
New ways to build machine structures. J. 
Jablonowski (SR) Aug p87 
$150-million composites center (T) Sepp109 
Intense competition shapes up for ad- 
vanced tactical fighter (T) Oct p35 
Abrasive water jet cuts composites (T) 
Nov p37 
Automating Composites Fabrication. J. Vac- 
cari (SR) Nov p87 
Ceramic fibers may be the key to fracture- 
tough ceramics (T) Dec p43 





Composites layup 
Mold-layup technique forms novel Space 
Shuttle orbiter seal (T) Aug p27 
Automating Composites Fabrication. J. Vac- 
cari (SR) Nov p87 
Computer graphics 
CIM support through DNC. G. Schaf- 
fer Dec p73 
Computers 
Digitizing speeds cost estimating. John 
Casey Jan p71 
Video disks speed training. A. Zimmer- 
man Jan p83 
Voice control for personal computer simpli- 
fies hands-off data entry (T) Feb p21 
Cell controllers; more PCs now (T) Feb p21 
Feds developing procurement spec 
(T) Mar p23 
Industrial microcomputers: new workhorse 
for US factories (T) Apr p25 
Apple's workstation computer released 
(T) Apr p25 
Assembly lines and mass production give 
way to flexibility by computer (T) May p23 
European computer control to triple 
(T) May p23 
Digital introduces industrial computer family for 
manufacturing integration (T) May p25 
HP adds to advanced line (T) Jun p21 
The personal computer in manufacturing 
(SR) Jun p58 
PCs have doubled CAD installations but 
raise questions of ability, data exchange 
(SR) Jun p59 
Software packages enhance accuracy and 
speed of cost estimating (SR) Jun p61 
Personal computers expand the CAM ele- 
ment of CAD/CAM (SR) Jun p63 
Software enhances accuracy and consis- 
tency (SR) Jun p65 
Software can help any shop manage its 
manufacturing operation (SR) Jun p69 
QA is a data-processing activity, and PCs 
are up to the task (SR) Jun p71 
Dual languages developed for programma- 
ble controllers (T) Jul p21 
High growth seen for PCs in CIM (T) 

Aug p21 
More MIPS for your bucks (T) Aug p23 
Create an expert for shop help (T) Aug p23 
Welding of aluminum is improved as result 
of computer control (T) Aug p29 
Computer tracking, manufacturing control 
(T) Sep p119 
Grinding for computer industry Sep p156 
Industrial ‘Mac’ speeds learning (T) Oct p23 
Cutting machine with PC control. C. Emer- 
son Oct p72 
Job shop speeds NC programming. F. Ma- 
son Nov p74 
Fast-track tooling design. Rex Seader, Bill 
Tobin, fm Mason Nov p77 
Plug a VCR into the CNC. Andrew Hyduk 
(Pl) Nov p101 
Universal SCARA robot-control system 
works with a PC, software, and pendant 
(T) Dec p35 
Putting the systems approach into high- 
frequency tube/beam welding (T) Dec p39 
Contractors 
New liability rules for DOD suppliers 
(T) Feb p37 
New clout for losing bidders (T) Apr p45 
Metalworking and the Law Apr p57 
Conveyors 
Conveyor-routes through 30 paths (T) 

Sep p121 

Coolants (see Cutting fluids & coolants) 
Copper 
New breed of superconductors promise 
‘high-temperature’ performance (1) 

May p35 
Flexible wire for superconductivity (T) 

Aug p41 
Cutting speeds for copper metals (T) 

Nov p45 
Copper, ion-plated to molybdenum, allows 
diamond-turning mirror finish (T) Dec p41 
Cost accounting 
Digitizing speeds cost estimating. John 
Casey Jan p71 
Control costs: fight back! (T) Aug p29 
Counterbores & countersinks 
Spade-drill blade makes a universal coun- 
tersink. Bob Stoj (Pl) Jan p101 
Cutoff 
Too! does triple duty in tube turning jobs. 
S. Rammurthy (Pl) Mar p104 
Chip control on cutoff tools. Bradley R. 
Teets Apr p80 
For speedy cutoff on an engine lathe. 
Robert M. Riker (P1) May p104 
A tumble-block for cutoff and grooving 


tools. Ed Dschida (Pl) 
Cutting fluids & coolants 
Oil flows up-hill. Richard Mount (PI) 

Jan p101 
Stuart J. 
Beck May p74 
On-site solvent recovery May p75 
Brush oiler aids in small-hole drilling. Roger 
DeBott (Pl) Dec p101 
Cutting tools 
Fine-boring as an alternative to reaming 
and boring for finish-machining bores 
(T) Jan p21 
Pulsed magnetism boosts tool life. J. Jab- 
lonowski Jan p80 
EDM cuts tool blanks. L. White (Pl) Jan p97 
Special tool cuts grooves inside Ds. 
Michele Garombo (PI) Jan p9g 
New tool mills 0-80 threads Feb p63 
The 2 faces of cutting-tool reconditioning. 
F. Mason (SR) Feb p81 
High-speed profile milling of graphite EDM 
electrodes with PCD milling cutters (T) 

Mar p19 
Tool does triple duty in tube turning jobs. 
S. Rammurthy (P!) Mar p104 
Thread milling eliminates deburring in 
threading intersecting holes (T) Apr p27 
The advantages of phasing-in an FMS in 
measured steps. J. Jablonowski Apr p69 
QA for tool compensation Apr p75 
Chip control on cutoff tools. Bradley R. 
Teets Apr p80 
New cutting tools at Westec (T) May p29 
Seco Tools to buy GE Carboloy (T) May p33 
Tooling focus at NSMPA meeting. F. Ma- 
son May p71 
New twist in chip removal. Robert Harley 
(Pl) May p100 
HSM with small end-mills (T) Jun p25 
Cutting tools for machining Ti alloys 
(T) Jun p25 
lon implants now and tomorrow (T) Jun p35 
Ten commandments for successfully turn- 
ing steel with ceramic inserts (T) Jul p17 
liessen-type dressing tools (T) Jul p19 
How does a metal want to be cut? F. Ma- 
son Jul p57 
System automates wing drilling Jul p65 
Driver has grip but no bite. Curt Hensley 
Jul p101 
selection by portable computer 
(T) Sep p109 
PVD coat for broaches, hobs (T) Sep p109 
Morse Cutting Tools reorganizes (T) 
Sep p109 
CBN boosts grinding at Toyota. Teruo 
Kawamura Sep p158 
Drilling graphite/epoxy at Lockheed. Dr. 
Joseph A. Miller Oct p70 
What's new in metaicutting research 
Oct p74 
Sawblades from ends. Rudy Lang (P!) 
Oct p97 


Aug p96 


Lowering coolant costs. 


Quickie cutoff tool. Ted Gallegos (P!) 

Nov p103 
Muttspindle, four- and five-axis high-speed 
milling of complex surfaces (T) Decp29 
TIN coatings prolong die life, too. J.A. Vac- 
cari Dec p75 
Tool management in aerospace. F. Ma- 
son Dec p78 
Czechoslovakia 
Europe gains in machine tools. A. Ash- 
burn Feb p64 
East Bloc still pushes FMS. R. Lewald 

May p78 


D 
DNC (see NC/CNC/DNC) 
Data processing (see CAD/CAM/CIM/ 
CAE, Management) 
Deburring 
System automates deburring. Christopher 


Benoy Feb p70 
Centerdrill is deburring tool for stamped plas- 
tic. L. White (Pl) Jul p99 
Deburring, washing, drying of aircraft parts 
requires one operator (T) Aug p43 
Degreasing (see Cleaning) 
Denmark 
Europe gains in machine tools. A. Ash- 
burn Feb p64 
Dies & molds 
CAD/CAM speeds making gear dies 
(T) Aug p29 
TIN coatings prolong die life, too. J.A. Vac- 
cari Dec p75 
Drawing (see Stamping) 
Drilling 
Plate keeps dross off cuts in foils (T) 

Jan p27 
Drill spindles, bushings added to CNC fix- 


ture. Robert Quesada (PI) Feb p101 
Cutting tools for machining Ti alloys 
(T) Jun p25 
System automates wing drilling Jul p65 
A trepan for plastic. Frank F. Sauder 
(Pl) Jul p97 
Turn, five-axis-mill in one setup. F. Ma- 
son Aug p69 
Center those cross-holes. Kenneth P. Har- 
man (Pl) Sep p171 
Drilling graphite/epoxy at Lockheed. Dr. 
Joseph A. Miller Oct p70 
Simple support stops skating by drill point. 
B.S. Vilkhu (P1) Nov p101 
Modified vise becomes adjustable drilling 
jig. Henry Gifford (P!) Nov p105 
Brush oiler aids in small-hole drilling. Roger 
DeBott (Pl) Dec p101 
Drives 

Ball-screw drive for automatics (T) Mar p19 
New design, switch to magnesium cut 
weight and cost of fan drives (T) Apr p35 


E 

EMO 
Where were the Americans at EMO? J. Jab- 
lonowski (E) Dec p5 
GE Fanuc, Mazak introduce 32-bit com- 
puter numerical controls at 7.EMO (T) 

Dec p35 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Education (see Training) 
Electrical & electronic 
Surface mounting for electronics Dec p92 
Electrical machining 
Improving EDM surface integrity (T) Jan p21 
EDM cuts tool blanks. L. White (PI) Jan p97 
Manual EDMs become CNC (T) Feb p21 
Patent actions on EDM, probes settled 
(T) Feb p39 
Dowel pin facilitates edge-finding on wire 
EDM. Steven W. Lowe, Vincent A. Pirone 
(Pl) Feb p101 
Ideas for competing effectively Marp78 
Enhancement speeds wire EDM (T) Jul p19 
Controlling EDM surface integrity Nov p80 
Choosing the best EDM graphite. Luc Bar- 
din, Ed Kwiatkowski Dec p76 
Electrodes 
High-speed profile milling of graphite EDM 
electrodes with PCD milling cutters (T) 

Mar p19 
Lighter welding guns for robots Apr p82 
EDM-electrode selection guide (T) Aug p27 
Choosing the best EDM graphite. Luc Bar- 
din, Ed Kwiatkowski Dec p76 
Electrolytic machining (see Electrical ma- 
chining) 
Electroplating (see Plating) 
Embossing (see Stamping) 
Enameling (see Coating) 
Engines (see Aerospace or Automotive) 
Environment 
Firms can trade emission rights (T) Jan p43 
Some warrantless inspections barred 
(T) Jan p43 
What a clean-room robot is like (T) Jun 
p33 Jury trial a right in pollution cases (T) 

Jun p45 
EPA stands firm on acid rain (T) Jun p45 
EPA shares cost of waste cleanup (T) 

Aug p51 
Tax on emissions is resisted (T) Oct p49 
EPA studies rules on storage tanks 
(T) Nov p55 
Estimating 
Digitizing speeds cost estimating. John 
Casey Jan p71 
Voice control for personal computer simpli- 
fies hands-off data entry (T) Feb p21 
Software packages enhance accuracy and 
speed of cost estimating (SR) Jun p61 
Software enhances accuracy and consis- 
tency (SR) Jun p65 
Etching (see Chemical milling) 
Explosive forming (see Forming) 


F 
Federal Republic of Germany 
US to limit FRG, Swiss imports (T) Jan p37 
Modified five-axis machining center dou- 
bles as precision form grinder (T) Feb p19 
Europe won't go along with curb on ma- 
chine-tool sales to US (T) Feb p37 
Europe gains in machine tools. A. Ash- 
burn Feb p64 
FMS caters to small lots Apr p73 
Pallet standards stalled. Jim Schwantz 
European computer control to triple 
(T) May p23 
Feeding devices 
New strip feed is catching on (T) Mar p27 


Powered tailstock drive for an engine lathe. 
Norman S. Sauder (P!) Jul p99 
Handwheel feeds quill. Paul Hendershot 
(Pl) Oct p97 
Fibers 
Model assesses cost effecis of automating 
composites fabrication (T) Feb p27 
Composite rods may be next (T) Jul p25 
More-formable thermoplastics (T) Jul p29 
Aircraft firms test a novel composite (T) 

Jul p29 
Ceramic fibers may be the key to fracture 
tough ceramics (T) Dec p43 
Filament winding 
Model assesses cost effects of automating 
composites fabrication (T) 
Filtration 
Lowering coolant costs. Stuart J. Beck 

May p74 
Finishing 
Rounding corners when stock thickness var- 
ies. Ray Harlan (Pi) Jul p101 
Deburring, washing, drying of aircraft parts 
requires one operator (T) Aug p43 
ID tool eliminates second operation. Henry 
Gifford (Pl) Oct p93 
Fixtures (see Jigs & fixtures) 
Fiame hardening (see Heating & heat 
treating) 
Forging 
Forgers turn to microalloyed steel, as-cast 
stock, for cost-effectiveness (T) Jan p23 
Powder-metal forging, isostatic pressing 
lead to award-winning parts (T) 
Forming 
Nesting system added to options (T) 

Feb p21 
More capacity to form beryllium (T) Feb p29 
More on forming parts from powder (T) 

Febr 
Ideas for competing effectively Mar 
Noise-reducing sheet forms easily (T) 

Apr p33 
FMS caters to small lots Apr p73 
Chip control on cutoff tools. Bradley R 
Teets Apr ps0 
Reverse draw and redraw increases draw 
ratio ina single press stroke (T) May p27 
Sheetmetal FMS loads, punches, blanks 
sorts workstation parts (T) Jun 
Roll-formed tubes preclude 
(T) 
FMS speeds workstation delivery. J.A. V 
cari Jul p62 
What's new in metalworking research 


Jul p23 


Forming limits set for isogrid plates Aug p& 
Roll-form shapes with same rolls (T) 

Sep p111 
Ceramic serves as moid release (T) 

Sep piit 
Flexibility remains the goal Sep p151 
Form-bonded torque box for F-15 aircraft 
stabilizer nears testing (T) Oct p33 
Roll forming beats brake bending (T) 

Oct p35 
Inspect, document punched blanks 
(T) Nov 
Software tailored for sheetmetal FMSs 
(T) Nov p41 
Special fasteners getting less special 
(T) Nov p49 
Sheetmetal FMSs improve productivity, re- 
duce inventory, conserve materials (T) 
Dec p31 

Foundry (see Casting) 
France 
In France, IGES is spelled SET (T) Feb p19 
Europe gains in machine tools. A. Ash- 
burn Feb p64 
Robots 11 indicates evolutionary advances 
and more software (T) Jun p31 


G 
Gaging 
CNC lines automate gear cutting: new pro- 
ductivity for Harley Mar p73 
Machine vision at no penalty. Steve Rosen- 
thal May p7 
Gage speeds toolsetting on twin-spindie ver- 
tical. Emil Zacharevitz, Hugh Holstine 
(Pl) May p100 
Laser gagings allows one-pass precision 
boring (T) Oct p25 
Real-time SPC provides instant control 
from in-process gaging (T) Oct p29 
Eccentric precision high-volume boring sys- 
tem automates work handling, gaging 
(T) Nov p35 
Jaw gage speeds settings on four-jaw 
chucks. Henry Gifford (Pl!) Dec p97 
Gear hobbing 
CNC lines automate gear cutting: new pro- 





ductivity for Harley 
Gear shaping 
The 2 faces of cutting-tool reconditioning. 
F. Mason (SR) Feb p81 
CNC lines automate gear cutting: new pro- 
ductivity for Harley Mar p73 
CAD/CAM speeds making gear dies 
(T) Aug p29 
German Democratic Republic 
Europe gains in machine tools. A. Ash- 
burn Feb p64 
East Bioc still pushes FMS. R. Lewald 

May p78 


Mar p73 


Government procurement 
Ban on Pentagon's foreign purchase 
(T) Sep pi27 
DOD resistant to spending changes 
{T) Oct p47 
Graphite 
Plate keeps dross off cuts in foils (T) 

Jan p27 
High-speed profile milling of graphite EDM 
electrodes with PCD milling cutters (T) 

Mar p19 
Drilling graphite/epoxy at Lockheed. Dr. 
Joseph A. Miller Oct p70 
Choosing the best EDM graphite. Luc Bar- 
din, Ed Kwiatkowski Dec p76 
Grinding 
Modified five-axis machining center dou- 
bles as precision form grinder (T) Feb p19 
The 2 faces of cutting-tool reconditioning. 
F. Mason (SR) Feb p81 
Ideas for competing effectively Marp78 
Center-holes ground to 1pmTIR (T) 

Apr p29 
Variety of metaicutting machine tools debut 
at 24th Westec show (T) May p27 
East Bloc still pushes FMS. R. Lewaid 

May p78 
What's new in metalworking research 

Jul p70 
Grinding for computer industry Sep pi56 
CBN boosts grinding at Toyota. Teruo 
Kawamura Sep p158 
Grinding ceramics conventionally (T) 

Oct p25 
Dismounting taped parts. Lawrence Wylie 
(Pl) Oct p93 
Hex fixture is handy for grinding triangular 
tools. Bernard A. Harvey (TP) Oct p95 
Trueing, dressing in creep-feed grinds. Pau! 
K. Gibree Nov p72 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Grooving 
Special tool cuts grooves inside IDs. 
Michele Garombo (PI) Jan p99 
A tumble-block for cutoff and grooving 
tools. Ed Dschida (PI) Aug p96 
Group technology 
CAPP on micro reduces costs (T) Oct p21 


H 

Hanover Show (see EMO) 
Hardfacing 
Laser cladding reduces dilution 
Heating & heat treating 
System monitors induction heating (T) 

Jan p23 
Integrating induction hardening. Peter J. 
Wolf, Ronald R. Akers Jan p76 
Don't bite this toast! Ben Schneider 
(Pl) May p104 
Early studies indicate promise for laser cur- 
ing of aircraft composites (T) Jul p31 
Robot to automate hardening of aircraft 
transmission gears (T) Aug p39 
Rohots automate tempering springs 
(T) Sep pi19 
Predicting case depths for vacuum carbur- 
izing. J. Vaccari Sep p160 
lon nitriding reduces distortion, imparts dis- 
tinct case depths Sep p161 
Cytemp automates CAP PM process 
(T) Dec p43 
That deep-freeze can be in-house (T) 

Dec p45 
Hoists (see Materials handling) 
Honeycomb 
An all-composite airframe makes Starship 
19% lighter than in aluminum (T) Mar p29 
Thermoplastics: not far behind (T) 

Mar p31 
Plasma spray helps join titanium honey- 
comb to outer sheets (T) Oct p29 
Hungary 
Europe gains in machine tools. A. Ash- 
burn Feb p64 


Mar p76 


1 
India 
Europe gains in machine tools. A. Ash- 


burn 
Inserts 
Ten commandments for successfully turn- 
ing steel with ceramic inserts (T) Jul p17 
Inspection 
Data-driven CMM programming is under de- 
velopment at AMRF (T) Jan p27 
CMMs connected to workstations (T) 

Jan p27 
Binocular 3D machine vision system said 
to eliminate need for fixturing (T) Feb p31 
System to ease and enhance detection of 
worn gears (T) Jun p29 
Kits for tryouts and production (T) Jun p31 
A-B unveils new vision system (T) Jul p21 
Closed-loop machining with on-machine in- 
spection system (T) Aug p25 
Laser-based measuring system is not de- 
pendent on mechanical rigidity (T) Aug p33 
Robot helps find assembly faults (T) 

Aug p33 
Dare to stop production. F. Mason Oct p65 
Inspect, document punched blanks fast 
(T) Nov p41 
Vision inspection system to handle 1500 dif- 
ferent parts automatically (T) Dec p39 
Insurance 
NMTBA and Ex-lm sign export pact 
(T) Feb p39 
A ‘safety net’ for health insurance. Richard 
Weatherington (SM) Mar p61 
Pension-insurance changes proposed 
(T) May p55 
Reducing worker-comp costs. Edward 
Furey May p80 
Insurance costs threaten welding (T) 

Aug p29 
Liability-law reformers chalk up ‘dramatic 
gains’ in the first half of '87(T) Aug p47 
Metalworking and the Law Aug p57 
Inventory 
Automaking the Toyota/GM way. Paul 
Kemezis Jan p67 
Voice control for personal computer simpli- 
fies hands-off data entry (T) Feb p21 
CNC lines automate gear cutting: new pro- 
ductivity for Harley Mar p73 
Identification systems. P.P. Bose (SR) 

Mar p87 
Software can help any shop manage its 
manufacturing operation (SR) Jun p69 
Computer tracking, manufacturing control 
(T) Sep p119 
Sheetmetal FMSs improve productivity, re- 
duce inventory, conserve materials (T) 

Dec p31 


Feb p64 


Isostatic processing 
More capacity to form beryllium (T) Feb p29 
Welding method for silicon carbide (T) 

Apr p41 
der-metal forging, isostatic pressing lead to 
award-winning parts (T) Jul p23 
Italy 
US to limit FRG, Swiss imports (T) Jan 
p37 Europe gains in machine tools. A. Ash- 
burn Feb p64 
Italian group broadens focus (T) May p49 
Flexibility remains the goai Sep p151 


J 

Japan 
Japan agrees to limit exports to US of MCs, 
lathes, punch presses (7) Jan p35 
US to limit FRG, Swiss imports (T) 

Jan p37 
Accord reached on Toyota plant (T) 

Jan p45 
Japan's machine-tool builders enjoy sales 
gain in past fiscal year (T) Jan p47 
Automaking the Toyota/GM way. Paul 
Kemezis Jan p67 
Europe won't go along with curb on ma- 
chine-tool sales to US (T) Feb p37 
Europe gains in machine tools. A. Ash- 
burn Feb p64 
Welding equipment crosses to Japan 
(T) Mar p29 
Okuma buys Carolina plant (T) Mar p43 
The ideology of competitiveness. A. Ash- 
burn (E) Apr p5 
Pallet standards stalled. Jim Schwarz 

Apr p78 
Machine-tool deficit hits $1662-million in 
‘86. Some increase in exports (T) May p47 
Japanese firms open US plants (T) Jun p43 
DOD concerned by Soviet purchase of ad- 
vanced machine tools (T) Jun p43 
Japanese back MAP standard (T) 

Aug p23 
Export sanctions added to trade bill 
(T) Aug p49 
New ways to build machine structures. J. 
Jablonowski (SR) Aug p87 


Rebuild the COCOM dike (E) Sep p5 
CBN boosts grinding at Toyota. Teruo 
Kawamura Sep p158 
Robotics approach: Systems vs piecemeal 
automation (T) Oct p27 
Toshiba mounts lobbying effort (T) Oct p47 
Mac NC programming goes to Japan 

Nov p76 
Japan implements CIM differently (T) 

Dec p29 
Jig boring (see Boring) 
Jig grinding (see Grinding) 
Jigs & fixtures 
Simple fixture for welding drill extensions. 
Roger DeBokt (P1) Feb p103 
New book on modular fixturing (T) Apr p29 
Cabinet slides, turnbuckles used to adjust 
fixture. Louie Boer (Pl) May p104 
Heel-grinding fixture. Jerry L. Bernhardt 
(Pl) Jun p100 
A tumble-block for cutoff and grooving 
tools. Ed Dschida (Pl) Aug p96 
Glue fixtures EDM jobs. Terry L. Johnson 
(Pl) Aug p100 
Joggle jig makes quick work of offset 
bends. Martin Berman (PI) Sep p167 
Lathe attachment turns accurate radii. Wen- 
dell Wriker (Pl) Sep p169 
Adjustable jig speeds centering. Henry Gif- 
ford (Pl) Sep pi69 
Dare to stop production. F. Mason Oct p65 
Block fixture provides instant 90° indexing. 
Brian Lee (Pl) Oct p95 
Hex fixture is handy for grinding triangular 
tools. Bernard A. Harvey (TP) Oct p95 
Clever jig centers hole despite variable 
work width. Art Drummond (Pl) Oct p97 
Job shops 
Job shop speeds NC programming. F. Ma- 
son Nov p74 


K 
Keys & keyways 
Hex keys always there. Bob Forget 
(Pl) Feb p103 
e 

Labor 
OSHA, BLS pilot program to check up on 
injury and illness statistics reported (T) 

Jan p45 
Accord reached on Toyota plant (T) Jan p45 
Tougher rules on methylene chloride 
(T) Jan p45 
Metalworking and the Law Jan p51 
Automaking the Toyota/GM way. Paul 
Kemezis Jan p67 
Revamped procram to retrain dislocated 
workers budgeted for $980-million (T) 

Feb p41 
Organizing a local competition Feb p71 
Labor's wish list: retraining, parental leave, 
increased minimum wage (T) Mar p39 
Chrysler fined $295,000 by OSHA (T) 

: Mar p39 


Expansion of hazards rule sought (T) 

Mar p41 
Mar p49 
A ‘safety net’ for health insurance. Richard 


Metalworking and the Law 


Weatherington (SM) Mar p61 
The ideology of competitiveness. A. Ash- 
burn (E) Apr p5 
Proposed bill would require advance notice 
of plant closings, iayoffs (T) Apr p49 
High court upholds affirmative action 
(T) Apr p49 
Metalworking and the Law Apr p57 
Another vote for affirmative action as Su- 
preme Count approves promotion plan (T) 
May p55 
Pension-insurance changes proposed 
(T) May p55 
Metalworking and the Law May p59 
Reducing worker-comp costs. Edward 
Furey May p80 
Companies must pay workers pension cred- 
its for after-65 time (T) Jun p39 
Chrysler cited for poor ergonomics (T) 
Jun p39 
Risk notification gains support (T) Jun p41 
Court rules for labor on severance, unions 
vs new management (T) Jul p39 
Warning workers at high risk (T) Jul p39 
Metalworking and the Law Jul p45 
Services won't ‘succeed’ manufacturing. J. 
Jablonowski (E) Aug p5 
Round 1 on plant-closing legislation goes 
to organized labor (T) Aug p53 
OSHA levies, Chrysler pays (T) Aug p53 
Metalworking and the Law Aug p57 
The cost of not complying goes up (T) 
Sep p131 
Impasses seen on minimum wage (T) 
Sep p131 


Metalworking and the Law Sep p137 
The immigration-reform law. Richard Weath- 
erington Sep p154 
Video courses in machining (T) Oct p27 
All employers must inform workers about 
hazardous materials (T) Oct p51 
Though facing veto, high-risk-notification leg- 
islation nears passage (T) Nov p57 
Metalworking and the Law Nov p61 
AFL-CIO beefs up as Teamsters union re- 
affiliates with union association (T) Dec p49 
High marks for Labor nominee (T) Dec p49 
Metalworking and the Law Dec p57 
Lapping 
Sewing needles used for small laps. Bal- 
lard E. Long (PI!) May p102 
Altered to provide reciprocating head 
(T) Sep p113 
Lasers 
For titanium alloy, laser marking can <9 
more detrimental than etching (T) Jan p25 
Plate keeps dross off cuts in foils (T) 

Jan p27 
Ventilate when cutting Kevlar (T) Jan p27 
Laser beam and eddy-current sensor meas- 
ures coating thickness on metals (T) 

Jan p27 
‘Templates of light’ can facilitate hand layup 
in fabricating composites (T) Mar p21 
Fabricators turn to laser robotics (T) 

Mar p21 
Building assembly automation. C. Emer- 
son Mar p67 
Laser welding at 1580 ipm. J.A. Vac- 
cari Mar p75 
Laser cladding reduces dilution Mar p76 
Plate keeps dross off cut foils Mar p77 
ideas for competing effectively Marp78 
Identification systems. P.P. Bose (SR) 

Mar p87 
Laser weld withstands severe deformation 
in stamping auto panel (T) Apr p25 
Seam tracking by laser and mirror (T) 

May p41 
Teaming lasers and robots. J.A. Vaccari 
(SR) May p85 
System to ease and enhance detection of 
worn gears (T) Jun p29 
Kits for tryouts and production (T) Jun p31 
High-power lab is open to all in US (T) 

Jun p31 
Laser welding-seam tracker scans jcint and 
turns with contour (T) Jun p33 
Early studies indicate promise for laser cur- 
ing of aircraft composites (T) Jul p31 
Vision and laser watch part slip to control 
tightening of robot grip (T) Jul p31 
‘Detroit-style' automation. C. Emerson 
(SR) Jul p81 
Laser-based measuring system is not de- 
pendent on mechanical rigidity (T) Aug p33 
Automatic focus control maintains precise 
nozzie-standott distance (T) Aug p35 
Laser gagings allows one-pass precision 
boring (T) Oct p25 
System closely controls heat in zone-refin- 
ing semiconductors (T) Oct p39 
SC laser has short wavelength (T) Oct p39 
System speeds short runs (T) Oct p39 
Caterpillar introduces free-ranging AGV 
that scans bar-coded targets (T) Oct p41 
New sheetmetal-cutting system can be pro- 
grammed in CNC-punched language 
(T) Nov p45 
Cutting speeds for copper metals (T) 

Nov p45 
More casters rely on laser control (T) 

Dec p33 
‘Expert’ systems to diagnose materialspro- 
cessing systems (7) Dec p37 
Refining cut edges restores strength 
(T) Dec p37 
Copper, ion-plated to molybdenum, allows 
diamond-turning mirror finish (T) Dec p41 
Big rriove to smat wils. J. Jablonowski, A. 
Ashburn Dec p82 
Lathes (see Turning) 
Law 
Reinstatement of investment tax credit 
seems unlikely this year (T) Jan p43 
Let the punishment fit the criminal (T) 

Jan p43 
Firms can trade emission rights (T) Jan p43 
Some warrantless inspections barred 
(T) Jan p43 
Metalworking and the Law Jan p51 
What the new tax law does to your busi- 
ness. Richard Weatherington (SM) Jan p61 
GM, Cat license Molins patents. Third pat- 
ent strengthens FMS claims (1) Febp17 
New liability rules for DOD suppliers 
(T) Feb p37 
Metalworking and the Law Feb p47 





A requiem for the ITC. A. Ashburn (E) 
Mar p5 
‘Competitiveness,’ Washington's new 
buzzword may mean help for industry 
(T) Mar p37 
Broad trade bill is introduced (T) Mar p39 
Labor's wish list: re:raining, parentai leave, 
increased minimum wage (T) Mar p39 
Metalworking and the Law Mar p49 
A ‘safety net’ for heaith insurance. Richard 
Weatherington (SM) Mar p61 
Push for liability-law reform begins at state 
and federal levels (T) Apr p45 
New clout for losing bidders (T) Apr p45 
Proposed bill would require advance notice 
of plant closings, layoffs (T) Apr p49 
High court upholds affirmative action 
(T) Apr p49 
Metalworking and the Law Apr p57 
GE, Mandelli becomes licensees of Molins' 
patents on FMSs (T) May p21 
Senate takes onthe trade issue (T) May p45 
Ruling aids tracking of proposed rules 
(T) May p47 
Another vote for affirmative action as Su- 
preme Count approves promotion plan (T) 
May p55 
Pension-insurance changes proposed 
(T) May p55 
Metalworking and the Law May p59 
Reducing worker-comp costs. Edward 
Furey May p80 
Companies must pay workers pension cred- 
its for after-65 time (T) Jun p39 
Risk notification gains support (T) Jun p41 
States are free to tackle takeovers (T) 
Jun p45 
Jury trial a right in pollution cases (T) 
Jun p45 
Corrupt Practices Act is revised (T) Jun p45 
Metalworking and the Law Jun p49 
Capital cost, taxes bar commercialization of 
technology (T) Jul p33 
Antitrust protection for machine tools 
(T) Jui p33 
More protection for processes (T) Jul p37 
Court rules for labor on severance, unions 
vs new management (T) Jul p39 
Warning workers at high risk (T) Jul p39 
Metalworking and the Law Jul p45 
Insurance costs threaten welding (T) 
Aug p29 
Liability-law reformers chalk up ‘dramatic 
gains’ in the first half of '87(T) Aug p47 
Bargaining begins on trade bill (1) Aug p47 
Export sanctions added to trade bill 
(T) Aug p49 
EPA shares cost of waste cleanup (T) 
Aug p51 
Round 1 on plant-closing legislation goes 
to organized labor (T) Aug p53 
Metalworking and the Law Aug p57 
Rebuild the COCOM dike (E) Sep p5 
Metalworking and the Law Sep p137 
The immigration-reform law. Richard Weath- 
erington Sep p154 
Senate trade bill would fund transfer of tech- 
nology to small firms (T) Oct p45 
Probe cheating at machine auctions 
(T) Oct p47 
All employers must inform workers about 
hazardous materials (T) Oct p51 
Metalworking and the Law Oct p55 
Though facing veto, high-risk-notification leg- 
islation nears passage (T) Nov p57 
Metalworking and the Law Nov p61 
Metalworking and the Law Dec p57 
Leipzig Fair 
East Bloc still pushes FMS. R. Lewald 
May p78 
Lubricants 
Emery aids lubrication. Gary Stephens 
(Pl) Mar p106 
Ceramic serves as mold release (T) 
Sep pi11 
Lubrication 
Lowering coolant costs. Stuart J. Beck 
May p74 


M 

Machinability 
Machinability-databases report (T) 

Oct p25 
Machine Tool Show (see International Ma- 
chine Tool Show) 
Machine control 
Multiaxis options improve control (T) 

Jan p19 
Vision flexibility is the key to cos!-effective 
applications (T) Jan p25 
Voice control for personal computer simpli- 
fies hands-off data entry (T) Feb p21 
Cell controllers; more PCs now (T) Feb p21 


Broadband net for Ford plants (T) Feb p21 
Cutting short-run elapsed time Feb p72 
Controls: more power, less cost (T) Mar p17 
Ball-screw drive for automatics (T) Mar p19 
If it fails, pray for redundancy (T) Apr p25 
Apple's workstation computer released 
T) Apr p25 
Pallet standards stalled. Jim Schwartz 

Apr p78 
For licensee Cat, another FMS (T) May p21 
Assembly lines and mass production give 
way to fiexibility by computer (T) May p23 
NEMA acts on cell control (T) May p23 
‘Synergic’ pulsed welding (T) May p41 
Delphi study on industrial automation points 
to needs, stumbling blocks (T) Jun p23 
Europe leads in automation (T) Jun p23 
Cell controllers are on the rise in industrial 
applications (T) Aug p23 
Create an expert for shop help (T) Aug p23 
Closed-loop machining with on-machine in- 
spection system (T) Aug p25 
Automatic focus control maintains precise 
nozzle-standoff distance (T) Aug p35 
High-frequency and solid-state (T) 

Sep p121 

Industrial ‘Mac’ speeds learning (T) Oct p23 
Machinability-databases report (T) Oct p25 
Real-time SPC provides instant control 
from in-process gaging (T) Oct p29 
Cutting machine with PC control. C. Emer- 
son Oct p72 
New sheetmetal-cutting system can be pro- 
grammed in CNC-punched language 
(T) Nov p45 
New Robots and GMF controller (T) 

Nov p47 
Adaptive control for arc welding (T) Nov p47 
Job shop speeds NC programming. F. Ma- 
son Nov p74 
Controlling EDM surface integrity Nov p80 
GE Fanuc, Mazak introduce 32-bit com- 
puter numerical controls at 7.EMO (7) 

Dec p35 
Controis enhance materials handling 
(T) Dec p35 
Universal SCARA robot-control system 
works with a PC, software, and pendant 
(T) Dec p35 
‘Expert’ systems to diagnose materialspro- 
cessing systems (T) Dec p37 
Machine tools 
Japan agrees to limit exports to US of MCs, 
lathes, punch presses (T) Jan p35 
US to limit FRG, Swiss imports (T) Jan p37 
Orders off in '86 but shipments up (T) 

Jan p41 
Bankruptcy for Jones & Lamson (T) Jan p41 
Emhart finds buyer for Fellows (T) Jan p41 
Pratt & Whitney Div sold by Colt (T) 

Jan p41 
C&T substitutes own demo for IMTS 
(T) Jan p41 
Japan's machine-tool builders enjoy sales 
gain in past fiscal year (T) Jan p47 
Spanish confident at Bilbao show (T) 
p47 


an 

A flicker of hope for 1987 growth (SR) 
Jan p85 

In some ways, it was a very good year. A. 


Ashburn (E) Feb p5 
Europe won't go along with curb on ma- 
chine-tool sales to US (T) Feb p37 
NMTBA and Ex-lm sign export pact 
(T) Feb p39 
Machine-tool sales rose 12% in ‘86. Growth 
comes in import consumption (T) Feb 039 
Patent actions on EDM, probes settled 
(T) Feb p39 
At Portuguese machine-tool show, an at- 
tempt to broaden home industry (7) 

Feb p43 
Europe gains in machine tools. A. Ash- 
burn Feb p64 
Organizing a local competition Febp71 
‘Though orders rise in December, levels are 
still below year-ago (T) Mar p41 
Belcan buys Lodge & Shipley (T) Mar p43 
Okuma buys Carolina plant (T) Mar p43 
Ideas for competing effectively Marp78 
Assembly line for new Okuma plant (T) 

Apr p21 
Warner & Swasey seeks to sell its grinding- 
machine unit (T) Apr p47 
Litton to acquire Lamb Technicon (T) 

Apr p49 
K&T sets up integration division (T) Apr p49 
Variety of metalcutting machine tools debut 
at 24th Westec show (T) May p27 
Defense Dept conference to focus on the 
future of the machine-tool industry (T) 

May p45 
Machine-tool deficit hits $1662-million in 


‘86. Some increase in exports (T) May p47 
Orders slump in February (T) May p49 
AMTDA, SME join in ‘APEX' shows 
(T) May p49 
AMTDA for better ties with builders (T) 
May p49 
NMTBA could seek new members (T) 
May p49 
Italian group broadens focus (T) May p49 
East Bloc still pushes FMS. R. Lewaid 
May p78 
US market for nontraditional cutting ma- 
chines to reach $440-million by ‘91 (T) 
Jun p23 
Orders to both sellers and builders—con- 
tinue modest rise (T) Jun p41 
Japanese firms open US plants (T) Jun p43 
Scharmann joins Voith group (T) Jun p43 
DOD concerned by Soviet purchase of ad- 
vanced machine tools (T) Jun p43 
Antitrust protection for machine tools 
(T) Jul p33 
SME, AMTDA cancel several APEX shows 
this year and next (T) Jul p37 
Eight APEXs on calendar in '88 (T) Jul p39 
Used-machine listings service: direct, low 
fee, no guarantee (T) Aug p51 
Turn, five-axis-mill in one setup. F. Ma- 
son Aug p69 
VTL cell siashes leadtime Aug p72 
New ways to build machine structures. J. 
Jablonowski (SR) Aug p87 
C&T, Milacron again top list of machinetool 
T Sep p125 
Ban on Pentagon's foreign purchase 
(T) Sep p127 
Flexibility remains the goal Sep p151 
Probe cheating at machine auctions 
(T) Oct p47 
July orders are mixed (T) Oct p51 
August machine-tool orders drop from pre- 
vious month and from year-ago (T) 
Nov p55 
Distributors’ list is published (T) Nov p57 
Where were the Americans at EMO? J. Jab- 
lonowski (E) Dec p5 
Orders for new metalcutting machine tools 
tise in September (T) Dec p51 
NMTBA elects Moore chairman (T) Dec p51 
Big move to smali cells. J. Jablonowski, A. 
Ashburn Dec p82 
Machine vision 
Vision flexibility is the key to cost-effective 
applications (T) Jan p25 
Identification systems. P.P. Bose (SR) 
Mar p87 
Machine vision at no penalty. Steve Rosen- 
thal May p76 
Vision and laser watch part slip to control 
tightening of robot grip (T) Jul p31 
What's new in metalworking research 
Jul p70 
‘Detroit-style' automation. C. Emerson 
SS Jul p81 
Robot helps find assembly faults (T) 
Aug p33 
Robots and vision for parts unloading 
Oct p68 
Robotic system places epoxy (T) Dec p37 
Machining centers 
Fine-boring as an alternative to reaming 
and boring for finish-machining bores 
(T) Jan p21 
Modified five-axis machining center dou- 
bles as precision form grinder (T) Feb p19 
Pallet-changer machining center replaces 
jig borers Feb p69 
High-speed profile milling of graphite EDM 
electrodes with PCD milling cutters (T) 
Mar p19 
\deas for competing effectively Mar p78 
Pallet standards stalled. Jim Schwartz 
Apr p78 
Variety of metalcutting machine tools debut 
at 24th Westec show (T) May p27 
East Bloc still pushes FMS. R. Lewald 
May p78 
New integrated systems handle diverse in- 
dustrial applications (T) Jun p17 
Closed-loop machining with on-machine in- 
spection system (T) Aug p25 
Same ATC serves horiz, vert spindle 
(T) Aug p25 
Flexibility remains the goal Sep p151 
Al supervisory control (T) Oct p23 
Laser gagings allows one-pass precision 
boring (T) Oct p25 
Dare to stop production. F. Mason Oct p65 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Magnesium 
New design, switch to magnesium cut 
weight and cost of fan drives (T) Apr p35 


‘Mag' block for racing-car engines (T) 

Apr p35 
Mg casting alloy takes more heat (T) 

Oct p37 
Management 
Bankruptcy for Jones & Lamson (T) Jan p41 
Emhart finds buyer for Fellows (T) Jan p41 
Pratt & Whitney Div sold by Colt (T) Jan p41 
Firms can trade emission rights (T) Jan p43 
Accord reached on Toyota plant (T) Jan p45 
What the new tax law does to your busi- 
ness. Richard Weatherington (SM) 

Jan p61 
GM, Cat license Molins patents. Third pat- 
ent strengthens FMS claims (T) Feb p17 
Budget boosts ManTech funds 33% 
T Feb p39 
Metalworking and the Law Feb p47 
Keeping the business in the family. Mark Bat- 
tersby (SM) Feb p55 
Cutting short-run elapsed time Feb p72 
A ‘safety net' for health insurance. Richard 
Weatherington (SM) Mar p61 
The ideology of competitiveness. A. Ash- 
burn (E) Apr p5 
Tandem, Boeing to integrate products 
(T) Apr p23 
Metalworking and the Law Apr p57 
Reducing worker-comp costs. Edward’ 
Furey May p80 
Gloves off on auto parts. J. Jablonowski 
(E) Jun p5 
New handbook covers CIM (T) Jun p21 
DOD concerned by Soviet purchase of ad- 
vanced machine tools (T) in p43 
States are free to tackle takeovers (7) 

Jun p45 
Metalworking and the Law Jun p49 
Software packages enhance accuracy and 
speed of cost estimating (SR) Jun p61 
Personal computers expand the CAM ele- 
ment of CAD/CAM (SR) Jun p63 
Software enhances accuracy and consis- 
tency (SR) Jun p65 
Software can help any shop manage its 
manufacturing operation (SR) Jun p69 
QA is a data-processing activity, and PCs 
are up to the task (SR) Jun p71 
Don't fund useless research. J. Jablonow- 
ski (E) Jul p5 
The cost of waiting to automate exceeds pre- 
sent risks of CIM (T) Jul p17 
Chrysler plans robotic expansion (T) Jul p31 
Capital cost, taxes bar commercialization of 
technology (T) Jul p33 
Fife from K&T to G&L COO (T) ~—_ Jul p39 
Court rules for labor on severance, unions 
vs new management (T) Jul p39 
Metalworking and the Law Jul p45 
Services won't ‘succeed’ manufacturing. J. 
Jablonowski (E) Aug p5 
Metalworking and the Law Aug p57 
Exporting with aid from Eximbank. Ivonne 
M. Laboy Aug p79 
Morse Cutting Tools reorganizes (T) 

Sep p109 

Metalworking and the Law Sep p137 
The immigration-reform law. Richard Weath- 
erington Sep p154 
Hobartv/Oerlikon agreement (T) Oct p33 
Toshiba mounts lobbying effort (T) Oct p47 
Planning group is organized to chart dis- 
tributors' future (T) Oct p49 
Dare to stop production. F. Mason Oct p65 
Database Management: Gateway to CIM. 
G. Schaffer (SR) Oct p81 
Foreign sourcing: here to stay. J. Jablonow- 
ski (E) Nov p5 
Reform of DOD procurement stalls with res- 
ignation of procurement chief (T) Nov p53 
EPA studies rules on storage tanks 
(T) Nov p55 
Deere's ‘focused factory’. C. Emerson 

Nov p69 
High marks for Labor nominee (T) Dec p49 
NMTBA elects Moore chairman (T) Dec p51 
Metalworking and the Law Dec p57 
The AM Award: Richard E. Dauch Dec p67 
Mandrels 
Spinning gripper for miniature lathe man- 
drels. Norman Fried, Al Tokanaga (P1) 

Feb p99 
Doing it inside out makes tiny job possible. 
Steven R. Wonte (P 1!) Mar p104 
Manufacturing sy 
ITI launches plan to get companies in- 
volved in integrated systems (T) Janp19 
Integrating induction hardening. Peter J. 
Wolf, Ronald R. Akers Jan p76 
GM, Cat license Molins patents. Third pat- 
ent strengthens FMS claims (T) Febp17 
Vision to match grippers to parts (T) 

Feb p31 








System blanks, stacks laminations. J.A. Vac- 
cari Feb p61 
Robots, AGVs tend dedicated cell. C. Emer- 
son Feb p74 
Identification systems. P.P. Bose (SR) 
Mar p87 
First untended cell starts up in Air Force 
MIAS project aimed at subcontractors 
(T) Apr p21 
Assembly line for new Okuma plant (1) 
Apr p21 
The ac'antages of phasing-in an FMS in 
measured steps. J. Jabl-nowski Apr p69 
FMS caters to small lots Apr p73 
Pallet standards stalled. Jim Schwarz 
Apr p78 
GE, Mandelli becomes licensees of Molins’ 
patents on FMSs (T) May p21 
For licensee Cat, another FMS (T) May p21 
East Bloc still pushes FMS. R. Lewald 
May p78 
New integrated systems handle diverse in- 
dustrial applications (T) Jun p17 
MAP simplifies network for robots (T) 
Jun p19 
Europe leads in automation (T) Jun p23 
Sheetmetal FMS loads, punches, blanks, 
sorts workstation parts (T) Jun p27 
FMS speeds workstation delivery. J.A. Vac- 
cari Jul p62 
Detroit-style' automation. C. Emerson 
(SR) Jul p81 
Committee draws up initial draft (T) 
Sep p105 
MAP network at GM (7) Sep p105 
Flexibility remains the goal Sep p151 
Molins patents on FMSs are licensed 
(T) Oct p21 
Ninth ICPR attracts 450 papers (T) Oct p21 
Small machine shops expected to benefit 
from Air Force's MIAS program (T) 
Nov p39 
Punching and bending FMSs expand for of- 
fice-furniture applications (T) Nov p41 
Software tailored for sheei netal FMSs 
(T) Nov p41 
FMS installation spotlights enhancements 
in component technologies (T) Dec p27 
Sheetmetal FMSs improve productivity, re- 
duce inventory, cunserve materials (T) 
Dec p31 
Big move to small cells. J. Jablonowski, A. 
shburn Dec p82 
Materials handling 
Self-propelied carriers offer +0.125-in. stop- 
ping accuracy, travel on Al track (T) 
Feb p33 
AGV carries 60,000 Ib (T) Feb p33 
System automates deburring. Christopher 
Benoy Feb p70 
Robots, AGVs tend dedicated cell. C. Emer- 
son Feb p74 
Identification systems. P.P. Bose (SR) 
Mar p87 
Advances in sensors enhance free-ranging 
capabilities of AGVs (T) Apr p39 
Systems houses notable at Promat (T) 
Apr p41 
For licensee Cat, another FMS (T) May p21 
Automated electric monorail reduces gas- 
tank-production time (T) Aug p43 
Mobile system enhances storage (T) 
Aug p43 
Radio-frequency tags provide pallet ID 
(T) Sep p121 
Conveyor-routes through 30 paths (T) 
Sep p121 
Steps to speed AS/RS response (T) 
Oct p41 
Robots and vision for parts unloading 
Oct p68 
Controls enhance materials handling (T) 
Dec p35 
Measuring 
Laser beam and eddy-current sensor meas- 
ures Coating thickness on metais (T) 
Jan p27 
QA for tool compensation Apr p75 
Borescope is one-axis CMM (T) May p39 
‘Personal CMM' for benchtop work (T) 
May p39 
QA is a data-processing activity, and PCs 
are up to the task (SR) Jun p71 
Laser-based measuring system is not de- 
pendent on mechanical rigidity (T) 
Aug p33 
Automotive applications for robots (T) 
Sep p113 
Surface roughness down to the atom 
(T) Dec p39 
Mechanical fasteners 
Special fasteners getting less special 
(T) Nov p49 


Metal spraying 
Plasma spray helps join titanium honey- 
comb to outer sheets (T) Oct p29 
Metric system (see Standardization) 
Mexico 
Europe gains in machine tools. A. Ash- 
burn Feb p64 
Milling 
New tool mills 0-80 threads Feb p63 
Center gage hex setup. Jerry Cataldo 
(Pl) Feb p9 
High-speed profile milling of graphite EDM 
electrodes with PCD milling cutters (T) 

Mar p19 
Internal alignment simplifies external preci- 
sion. Norman S. Sauder (Pl) Mar p102 
Thread milling eliminates deburring in 
threading intersecting holes (T) Apr p27 
The advantages of phasing-in an FMS in 
measured steps. J. Jablonowski Apr p69 
Variety of metaicutting machine tools debut 
at 24th Westec show (T) May p27 
NTMA/ITI retrofit for Bridgeports (T) Jun p23 
Hefty flycutter made for an oversize job. L. 
White (P!) Jun p102 
What's new in metalworking research 

Jul p70 
Saine ATC serves horiz, vert spindle 
(T) Aug p25 
Turn, five-axis-mill in one setup. F. Ma- 
son Aug p69 
PC boards easily modified on manual mill. 
Frank Swanson (PI) Aug p98 
Job speed stepped up. Charles Toffe' 
(Pl) Sep p169 
What's new in metalcutting research 

Oct p74 
Modernization 
Cutting short-run elapsed time Feb p72 
NTMAIITI retrofit for Bridgeports (T) Jun p23 
Molds (see Forming, Dies & moids) 
Molybdenum 
Trends in EDM wire. Michael J. Dudas 

Aug p74 
Motors 
Fast, agile six-axis robot combines ac mo- 
tors, new control, dual bearings (T) 

Feb p31 
What's new in metaicutting research 

Oct p74 


N 

NC/CNC/DNC 
‘Primitives’ programming software selects 
tools and makes NC program (T) Jan p19 
Program stop lets operator check chuck. 
Pat Marchwick (P1) Jan p101 
Manual EDMs become CNC (T) Feb p21 
Cutting short-run elapsed time Feb p72 
The 2 faces of cutting-tool reconditioning. 
F. Mason (SR) Feb p81 
GE, Fanuc divide up chores in new joint ven- 
ture. One casualty: GE's 2000 CNC 
{T) Mar p17 
CNC lines automate gear cutting: new pro- 
ductivity for Hariey Mar p73 
6-spindle automatics get CNC. F. Ma- 
son Mar p80 
The advantages of phasing-in an FMS in 
measured steps. J. Jablonowski Apr p69 
FMS caters to small lots Apr p73 
Assembly lines and mass production give 
way to flexibility by computer (T) May p23 
East Bloc still pushes FMS. R. Lewald 

May p78 
NTMA/ITI retrofit for Bridgeports (T) Jun p23 
NDT 3 
‘Detroit-style’ automation. C. Emerson 

Jul p81 
High growth seen for PUs in CIM (T) 

Aug p21 
CNC retrofit for electron-beam welders 
saves (T) Sep p121 
Al-based fault diagnosis increases uptime 
on CNC iathes (T) Oct p23 
Watervliet Arsenal DNC (T) Oct p23 
Simulation software and solids :mdels com- 
bine to help verify NC prog::7:s (T) 

Nov p39 
Job shop speeds NC prograrnming. F. Ma- 
son Nov p74 
Mac NC programming gees to Japan 

Nov p76 
GE Fanuc, Mazak introduce 32-bit com- 
puter numerical controls at 7.EMO (T) 

Dec p35 
DNC product in new GE Fanue family 
(T) Dec p35 
CIM support through DNC. G. Schaf- 
fer Dec p73 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p&2 
Integrating induction hardening. Peter J. 


Wolf, Ronald R. Akers Jan p76 
Machine vision at no penalty. Steve Rosen- 
thal May p76 
NDT test saves Shuttle money (T) Oct p29 
Report on NDT procedures (T) Oct p29 
Nickel 
Nickel aluminides can be ductile (T) Oct p37 
Noise 
Noise-reducing sheet forms easily (T) 

Apr p33 


oO 
Other transportation 
Abrasive jet helps fit Navy ships (T) Jan p74 
Oxide tools (see Ceramics) 


Pp 
Painting 
Paint-finishing agreement (T) Oct p29 
Deere's ‘focused factory’. C. Emerson 

Nov p69 
Pallets 
Pallet-changer machining center replaces 
jig borers Feb p69 
Pallet standards stalled. Jim Schwartz 

Apr p78 
VTL cell slashes leadtime Aug p72 
Radio-frequency tags provide pallet ID 
(T) Sep p121 
Robots and vision for parts unloading 

Oct p68 
Patents 
GM, Cat license Molins patents. Third pat- 
ent strengthens FMS claims (T) Febp17 
Patent actions on EDM, probes settled 
(T) Feb p39 
GE, Mandelli becomes licensees of Molins’ 
patents on FMSs (T) May p21 
For licensee Cat, another FMS (T) May p21 
More protection for processes (T) Jul p37 
How does a metal want to be cut? F. Ma- 
son Jul p57 
Molins patents on FMSs are licensed 
(T) Oct p21 
People’s Republic of China 
Europe gains in machine tools. A. Ash- 
burn Feb p64 
Exporting with aid from Eximbank. Ivonne 
M. Laboy Aug p79 
Pickling 
Plate keeps dross off cut foils 
Piercing (see Stamping) 
Plasma arc 
Refined control circuit for plasma-arc weld- 
ing improves smoothness, quality (T) 

Apr p41 
Welding of aluminum is improved as result 
of computer control (T) Aug p29 
Plastics 
Ventilate when cutting Kevlar (T) Jan p27 
Flycutter for plastics. Mark Rieser (P!) 

Feb p99 
Thermoplastics: not far behind (T) Mar p31 
More plastics tailored for cars (T) Apr p39 
The shortfails and promise of thermoplastic 
aircraft composites (T) Jul p25 
Car fenders goto thermoplastics (T) Jul p29 
More-formable thermoplastics (T) Jul p29 
Form-bended torque box for F-15 aircraft 
stabilizer nears testing (T) Oct p33 
SPF aluminum (T) Oct p33 
Intense competition shapes up for ad- 
vanced tactical fighter (T) Oct p35 
Plating 
Plate keeps dross off cut foils 
Chromium plating is controlled (T) 

Aug p43 
Copper, ion-plated to molybdenum, allows 
diamond-turning mirror finish (T) Dec p41 
Poland 
Europe gains in machine tools. A. Ash- 
burn Feb p64 
Pollution (see Environment) 
Portugal 
At Portuguese machine-tool show, an at- 
tempt to broaden home industry (T) 

Feb p43 
Europe gains in machine tools. A. Ash- 
burn Feb p64 
Powder metals 
Ford will go far for PM parts, if. . . (T) 

Feb p29 
More on forming parts from powder (T) 

Feb p29 
Powder-metal forging, isostatic pressing 
lead to award-winning parts (T) Jul p23 
Predicting case depths for vacuum carbur- 
izing. J. Vaccari Sep p160 
lon nitriding reduces distortion, imparts dis- 
tinct case depths Sep p161 
Pressworking 
System blanks, stacks laminations. J.A. Vac- 
cari Feb p61 


Mar p77 


Mar p77 


New strip feed is catching on (T) Mar p27 
Reverse draw and redraw increases draw 
ratio in asingle press stroke (T) May p27 
System automates workpiece transfer 
(T) May p27 
Prices 
A flicker of hope for 1987 growth (SR) 

Jan p85 
Probes 
Patent actions on EDM, probes ssttled 
(T) Fain 39 
The 2 faces of cutting-tool reconditioning. 
F. Mason (SR) Feb p81 
More casters rely on laser control (T) 

Dec p33 
Process planning 
‘Primitives’ programming software selects 
tools and makes NC program (T) Jan p19 
Software enhances accuracy and consis- 
tency (SR) Jun p65 
CAPP on micro reduces costs (T) Oct p21 
Machinability-databases report (T) 

Oct p25 
Product development 
Specialty IC source created (T) Oct p29 
Paint-finishing agreement (T) Oct p29 
Product liability 
Metalworking and the Law Jan p51 
New liability rules for DOD suppliers 
(T) Feb p37 
Metalworking and the Law Feb p47 
Metalworking and the Law Mar p49 
Pus" for liability-law reform begins at state 
and federal levels (T) Apr p45 
Metalworking and the Law Apr p57 
Metalworking and the Law May p5S 
Metalworking and the Law Jun p49 
Capital cost, taxes bar commercialization of 
technology (T) Jul p33 
Metalworking and the Law Jul p45 
Liability-law reformers chalk up ‘dramatic 
gains’ in the first half of '87(T) Aug p47 
Metalworking and the Law Aug p57 
Metalworking and the Law Sep p137 
Metalworking and the Law Oct p55 
Production conirol 
Voice control for personal computer simpli- 
fies hands-off data entry (T) Feb p21 
Tracking software follows composites 
(T) Mar p17 
Identification systems. P.P. Bose (SR) 

Mar p87 
Grinding for computer industry Sep p156 
Productivity 
‘Competitiveness,’ Washington's new 
buzzword may mean help for industry 
(TY Mar p37 
Building assembly automation. C. Emer- 
son Mar p67 
CNC lines automate gear cutting: new pro- 
ductivity for Harley Mar p73 
$150-million composites center (T) 

Sep p109 

Dare to stop production. F. Mason Oct p65 
Sheetmetal FMSs improve productivity, re- 
duce inventory, conserve materiais (T) 

Dec p31 
Profiling 
Roll-form shapes with same rolls (T) 

Sep p111 

Programmable-logic controllers 
System automates deburring. Christopher 
Benoy Feb p70 
Robots, AGVs tend dedicated cell. C. Emer- 
son Feb p74 
Add data collection and more to a PLC 
(T) Mar p17 
Dual languages developed ‘or programma- 
ble controliers (T) Jul p21 
Robots automate tempering springs 
(T) Sep p11s 
Punches 
Sorne hints to prevent notching problems. 
Federico Strasser (P1) Aug p98 
Punching (see Stamping) 


Q 
Quenching (see Heating #. heat treating) 


R 

Radiography (see X-rays) 

Reaming 

Crank speds reaming. Henry Gifford, RH 
Hatschek (PI) Aug p96 
Research 

Research center for Northwest (T) Jan p33 
‘Competitiveness,’ Washington's new 
buzzword may mean help for industry 
(T) Mar p37 
ITI, five years old, changes its president 
(T) Apr p21 
CAN-! goes commercial (T) Jun p19 
Delphi study on industrial automation points 





to needs, stumbling blocks (T) Jun p23 
NTMA/ITI retrofit for Bridgeports (T) Jun p23 
Don't fund useless research. J. Jablonow- 
ski (E) Jul p5 
Vision and laser watch part slip to control 
tightening of robot grip (T) Jul p31 
What's new in metalworking research 

Jul p70 
Redo ManTech, says panel (T) Sep p129 
Research center opens in Michigan 
(T) Sep pi29 
Researchers publish, industry perishes 
(E) Oct p5 
Ninth ICPR attracts 450 papers (T) Oct p21 
Al supervisory control (T) Oct p23 
What's new in metalcutting rosearch 

Oct p74 
Surface roughness down to the atom 
(T) Dec p39 
Referral service on research planned 
(T) Dec p53 
Robotics 
Vision flexibility is the key to cost-effective 
applications (T) Jan p25 
Sensor improves teach control (T) Jan p25 
Data-driven CMM programming is under de- 
velopment at AMRF (T) Jan p27 
Automaking the Toyota/GM way. Paul 
Kemezis Jan p67 
Integrating induction hardening. Peter J. 
Wolf, Ronald R. Akers Jan p76 
Fast, agile six-axis robot combines ac mo- 
tors, new control, dual bearings (T) 

Feb p31 
Radiation-proof steamfitters (T) Feb p31 
Vision to match grippers to parts (T) 

Feb p31 
Robots, AGVs tend dedicated cell. C. Emer- 
son Feb p74 
Fabricators turn to laser robotics (T) 

Mar p21 
Robot scribes ‘master model’ to match port 
contour to aircraft skin (T) Mar p23 
Custom grippers handle adhesives (T) 

Mar p27 
GMF forecasts non-auto growth (T) 

Mar p27 
Volvo builds sports-car body with integrated 
‘WAC’ equipped robots (T) Mar p29 
Robotic bonding for house doors (T) 

Mar p29 
Building assembly automation. C. Emer- 
son Mar p67 
Path-following proximity test reads out con- 
touring accuracy of arobot (T) Apr p33 
Colletchanger works from robot (T) Apr p33 
The advantages of phasing-in an FMS in 
measured steps. J. Jablonowski Apr p69 
FMS caters to small lots Apr p73 
Lighter welding guns for robots Apr p82 
System automates workpiece transfer 
(T) May p27 
Front loaders welded by new ASEA robot 
(T) May p33 
Robotic training centers established 
(T) May p33 
Five keys to robotic welding (T) May p33 
Huge positioner for 175-ton loads (T) 

May p35 
Assembly-robot line is expanded (T) 

May p37 
Machine vision at no penalty. Steve Rosen- 
thal May p76 
Teaming lasers and robots. J.A. Vaccari 
(SR) May p85 
MAP simplifies network for robots (T) 

Jun p19 
Robots 11 indicates evolutionary advances 
and more software (T) Jun p31 
What a clean-room robot is like (T) 

Jun p33 
Assemble panels to auto bodies (T) 

Jun p33 
Edison weld test show fillet value (T) 

Jun p33 
Vision and laser watch part slip to control 
tightening of robot grip (T) Jul p31 
Chrysler plans robotic expansion (T) 

Jul p31 
Robots adhesive-bond doors. A. Zimmer- 
man Jul p64 
‘Detroit-style’ automation. C. Emerson 
(SR) Jul p81 
Laser-based measuring system is not de- 
pendent on mechanical rigidity (T) Aug p33 
Robot helps find assembly faults (T) 

Aug p33 
Expert system troubleshoots robot-applica- 
tion problems (T) Aug p35 
Toolchanger applies V-flanges (T) Aug p35 
Robot to automate hardening of aircraft 
transmission gears (T) Aug p39 
Automotive applications for robots (T) 


Sep p113 

Radio-frequency tags provide pallet ID 
(T) Sep p121 
Robotics approach: Systems vs piecemeal 
automation (T) Oct p27 
Specialty IC source created (T) Oct p29 
Paint-finishing agreement (T) Oct p29 
Robots and vision for parts unloading 

Oct p68 
Robot transporter makes gross motions to 
add to the reach of arobot (T) Nov p45 
Tralifa moves in coating robots (T) Nov p47 
New Robots and GMF controller (T) 

Nov p47 
Universal SCARA robot-control system 
works with a PC, software, and pendant 
(T) Dec p35 
Robotic system places epoxy (T) Dec p37 
Custom-chip facility plans vacuum robot 
(T) Dec p37 
Surface mounting for electronics Dec p92 
Rumania 
Europe gains in machine tools. A. Ash- 
burn Feb p64 
Rust prevention (see Corrosion) 


Ss 
sac 
QA for tool compensation Apr p75 
QA is a data-processing activity, and PCs 
are up to the task (SR) Jun p71 
‘Detroit-style' automation. C. Emerson 
(SR) Jul p81 
How to keep from skewing up (T) Aug p35 
Real-time SPC provides instant control 
from in-process gaging (T) Oct p29 
Safety 
Ventilate when cutting Keviar (T) Jan p27 
OSHA, BLS pilot program to check up on 
injury and illness statistics reported (T) 
Jan p45 
Tougher rules on methylene chloride 
i: Jan p45 
Metalworking and the Law Jan p51 
More funds, fewer inspections (T) Feb p43 
Chrysler fined $295,000 by OSHA (T) 
Mar p39 
Expansion of hazards rule sought (T) 
Mar p41 
Metalworking and the Law Mar p49 
Chrysler cited for poor ergonomics (T) 
Jun p39 
Risk notification gains support (T) Jun p41 
Jury trial a right in pollution cases (T) 
Jun p45 
Metalworking and the Law Jun p49 
Warning workers at high risk (T) Jul p39 
Metalworking and the Law Jul p45 
OSHA levies, Chrysler pays (T) Aug p53 
Metalworking and the Law Aug p57 
Committee draws up initial draft (T) 
Sep p105 
The cost of not complying goes up (T) 
Sep p131 
Tax on emissions is resisted (T) Oct p49 
All employers must inform workers about 
hazardous materials (T) Oct p51 
Foot switch enhances drillpress safety. L. 
Ray Bender (P1) Oct p97 
Though facing veto, high-risk-notification leg- 
islation nears passage (T) Nov p57 
Metalworking and the Law Nov p61 
High marks for Labor nominee (T) Dec p49 
Metalworking and the Law Dec p57 
Salvage 
Onsite solvent recovery May p75 
Sandwich structure (see Honeycomb) 
Sawing 
A better slitter. R.M. Fedak (Pl) Feb pS9 
CNC lines automate gear cutting: new pro- 
ductivity for Harley Mar p73 
Scrap 
Recycling Al-Li is not routine (T) Feb p27 
Screw machining 
Ball-screw drive for automatics (T) Mar p19 
Tooling focus at NSMPA meeting. F. Ma- 
son May p71 
Screwdriving 
Socket screw is wrench. Alexander A. 
Zurek (PI) Aug p96 
Broken plastic screws. Mark S. Grecko 
(Pl) Oct p97 
Sensors 
Sensor improves teach control (T) Jan p25 
Laser beam and eddy-current sensor meas- 
ures coating thickness on metals (T) 
Jan p27 
Identification systems. P.P. Bose (SR) 
Mar p87 
Advances in sensors enhance free-ranging 
capabilities of AGVs (T) Apr p39 
Harnessing sound for weld control (T) 
May p41 


Seam tracking by laser and mirror (T) 

May p41 
Personal computers expand the CAM ele- 
ment of CAD/CAM (SR) Jun p63 
Real-time galvanic test checks heat-treated 
parts in production (T) Jul p21 
Setup 
Simple edge-finder provides built-in signal. 
Robert L. Reynolds (PI) Jan p97 
For speedy mill settings. Ray Harlan 
(Pl) Feb p103 
Another edge-finder. Frank True (PI) 

Mar p106 
Tooling focus at NSMPA meeting. F. Ma- 
son May p71 
Wrench is a hammer. Stan Orlowski 
(Pl) Jul p97 
A speed wrench for drawbars and other 
uses. Ben Schneider (P!) Aug p98 
Lathe attachment ensures precision taper 
setups (Pl) Sep p167 
A quickie tape winder. Gregory A. Bruns 
(Pl) Sep p167 
Shafts 
Turn-broaching auto crankshafts (T) 

Sep p107 
Grinding for computer industry Sep p156 
Shearing 
Simple rod shear built from shop odds and 
ends. Ron Curry (PI) Jun p102 
Shipping (see Materials handling) 
Shot peening 
Peening adds life to diecasting dies 
{T) Sep pi11 
Shows & meetings 
Integration, workstations, and solids mod- 
eling dominate Autofact (T) Jan p17 
Fiber-optics and MAP at Autofact (T) 

Jan p17 
Fine-boring as an alternative to reaming 
and boring for finish-machining bores 
(T) Jan p21 
Forgers turn to microalloyed steel, as-cast 
stock, for cost-effectiveness (T) Jan p23 
Caster assesses CAD/CAM (T) Jan p23 
For titanium alloy, laser marking can be 
more detrimental than etching (T) Jan p25 
C&T substitutes own demo for IMTS 
(T) Jan p41 
Spanish confident at Bilbao show (T) 

Jan p47 
At Portuguese machine-tool show, an at- 
tempt to broaden home industry (T) 

Feb p43 
Ideas for competing effectively Marp78 
Variety of metalcutting machine tools debut 
at 24th Westec show (T) May p27 
New cutting toois at Westec (T) May p29 
AMTDA, SME join in ‘APEX’ shows 
(T) May p49 
AMTDA for better ties with builders (T) 

May p49 
NMTBA could seek new members (T) 

May p49 
ltalian group broadens focus (T) May p49 
Tooling focus at NSMPA meeting. F. Ma- 
son May p71 
East Bloc still pushes FMS. R. Lewaid 

May p78 
Robots 11 indicates evolutionary advances 
and more software (T) Jun p31 
What a clean-room robot is like (T) Jun p33 
Assemble panels to auto bodies (T) 

Jun p33 
Don't fund useless research. J. Jablonow- 
ski (E) Jul p& 
A-B unveils new vision system (T) Jul p21 
SME, AMTDA cancel several APEX shows 
this year and next (T) Jul p37 
Eight APEXs on calendar in '88 (T) Jul p39 
What's new in metalworking research 

Jul p70 
Diversity is a hallmark of IMPACT exhibit 
at AMS '87 (T) Aug p21 
Flexibility remains the goal Sep p151 
Ninth ICPR attracts 450 papers (T) Oct p21 
What's new in metalcutting research 

Oct p74 
Where were the Americans at EMO? J. Jab- 
lonowski (E) Dec p5 
GE Fanuc, Mazak introduce 32-bit com- 
puter numerical controis at 7.EMO (T) 

Dec p35 
Big move to small cells. J. Jablonowski, A 
Ashburn Dec p82 
Simulation 
Video disks speed training. A. Zimmer- 
man Jan p83 
New ways to build machine structures. J. 
Jablonowski (SR) Aug p87 
Manufacturing engineers need integrated 
CAE tools tailored to process simulation 
(T) Nov p33 


Simulation software and solids models corn- 
bine to help verify NC programs (7) 
Nov p39 
Slotting 
Attachment simplifies small-part slotting 
jobs. Ray Harlan (PI) Jun p104 
South Africa 
Europes gains in machire tools. A. Ash- 
burn Feb p64 
Spain 
Spanish contident at Bilbao show (T) 
Jan p47 
Europe gains in machine tools. A. Ash- 
burn Feb p64 
Special Reports 
A flicker of hope for 1987 growth (SR) 
Jan p85 
The 2 faces of cutting-tool reconditioning. 
F. Mason (SR) Feb p81 
Identification systems. P.P. Bose (SR) 
Mar p87 
Teaming lasers and robots. J.A. Vaccari 
(SR) May p85 
‘Detroit-style’ automation. C. Emerson 
(SR) Jul p81 
Spindies 
Drill spindles, bushings added to CNC fix- 
ture. Robert Quesada (PI) Feb p101 
Same ATC serves horiz, vert spindle 
(T) Aug p25 
Monitoring and quick-change tools (T) 
Sep p107 
Muttispindle, four- and five-axis high-speed 
milling of complex surfaces (T) Dec p29 
Springs 
A special spring winder. Henry Gifford 
(Pl) Nov p105 
Stamping 
Automaking the Toyota/GM way. Paul 
Kemezis Jan p67 
Laser weld withstands severe deformation 
in stamping auto panel (T) Apr p25 
Preprimed steel judged acceptable for 
stamping large truck panels (T) Apr p33 
Teaming lasers and robots. J.A. Vaccari 
(SR) May p85 
Standardization 
In France, IGES is spelled SET (T) Feb pi9 
Know your CMM, know your spec (T) 
Feb p33 
Feds developing procurement spec 
(T) Mar p23 
Welding equipment crosses to Japan 
(T Mar p29 
Expansion of hazards rule sought (T) 
Mar p41 
Pallet standards stalled. Jim Schwartz 
Apr p78 
Japanese back MAP standard (T) Aug p23 
MAP climate: cloudy but clearing. G. Schaf- 
fer Aug p75 
Committee draws up initial draft (T) 
Sep p105 
Steel 
Forgers turn to microalloyed steel, as-cast 
stock, for cost-effectiveness (T) Jan p23 
Integrating induction hardening. Peter J. 
Wolf, Ronald R. Akers Jan p76 
Better-quality air-melted steels (T) Feb 
p23 System blanks, stacks laminations. 
J.A. Vaccari Feb p61 
Welding equipment crosses to Japan 
T Mar p29 
Laser cladding reduces dilution Mar p76 
Plate keeps dross off cut foils Mar p77 
Laser weld withstands severe deformation 
in stamping auto panel (T) Apr p25 
Thread milling eliminates deburring in 
threading in’ersecting holes (T) Apr p27 
Preprimed stsel judged acceptable for 
stamping large truck panels (T) Apr p33 
Steel production falls slightly (T) May p35 
Adhesive bonds for assembling preorimed 
structural steel (T) May p37 
Seam welding for coated metals (T) Jun p33 
Ten commandments for successfully turn- 
ing steel with ceramic inserts (T) Jul p17 
Robot to automate hardening of aircraft 
transmission gears (T) Aug p39 
Prepainted steel has leather look (T) 
Aug p41 
Condenser tubing from stainless (T) 
Aug p41 
New ways to build machine structures. J. 
Jablonowski (SR) Aug p87 
Roll-form shapes with same rolls (T) 
Sep p111 
Peening adds life to diecasting dies 
Sep pi11 
CBN boosts grinding at Toyota. Teruo 
Kawamura Sep p158 
lon nitriding reduces distortion, imparts dis- 
tinct case depths Sep p161 





Roll forming beats brake bending (T) 

Oct p35 
New alloy bucks heat to 2000F (T) Dec p43 
Storage 
Mobile system enhances storage (T) 

Aug p43 
Subcontracting 
First untended cell starts up in Air Force 
MIAS project aimed at subcontractors 
(T) Apr p21 
Superalloys 
Refining cut edges restores strength 
(T) Dec p37 
Cytemp automates CAP PM process 
(T) Dec p43 
Sweden 
Europe gains in machine tools. A. Ash- 
burn Feb p64 
Front loaders welded by new ASEA robot 
(T) May p33 
Switzerland 
US to limit FRG, Swiss imports (T) 

Jan p37 
Europe gains in machine tools. A. Ash- 
burn Feb p64 


T 

Tables 
High-rise auxiliary table leaves vise in 
place. Daniel J. Forward (Pl) Jul p99 
Taiwan 
US to limit FRG, Swiss imports (T) 

Jan p37 
Europe won't go along with curb on ma- 
chine-tool sales to US (T) Feb p37 
Europe gains in machine tools. A. Ash- 
burn Feb p64 
Tape control (see NC/CNC/DNC) 
Tapping & threading 
Tap-wrench modification facilitates use in 
lathe. Roger DeBolt (Pl) Jan p97 
Cutting multilead threads. Karl R. Motzen- 
becker (P1) Feb p101 
Thread milling eliminates deburring in 
threading intersecting holes (1) Apr p27 
Here's a simple check on that threading 
setup. William T. Judge (PI) Jun p100 
Yoke aids threading job. Leroy C. Bayliss 
(Pl) Jun p100 
Bubble aids true tapping. Curtis Forester 
(Pl) Jul p99 
A makeshift travel dial. R.M. Fedak 
(Pl) Dec p101 
Taps 
Tap-wrench modification facilitates use in 
lathe. Roger DeBott (PI) Jan p97 
Tooling focus at NSMPA meeting. F. Ma- 
son May p71 
Taxation 
Reinstatement of investment tax credit 
seems unlikely this year (T) Jan p43 
Accord reached on Toyota plant (T) Jan p45 
What the new tax law does to your busi- 
ness. Richard Weatherington (SM) 

Jan p61 
Tax reform and general economic gloom 
combine to reduce capital spending 
(T) Feb p43 
Keeping the business inthe family. Mark Bat- 
tersby (SM) Feb p55 
A requiem for the ITC. A. Ashburn (E) 

Mar p5 

Capital cost, taxes bar commercialization of 
technology (T) Jul p33 
Balancing taxes and new revenues 
(T) Sep p129 
Tax on emissions is resisted (T) Oct p49 
Telescopes (see Inspection) 
Testing 
Electronically enhanced acoustic welding 
tests detects cracks (T) Jan p33 
Path-following proximity test reads out con- 
touring accuracy of a robot (T) Apr p33 
Real-time galvanic test checks heat-treated 
parts in production (T) Jul p21 
Forming limits set for isogrid plates 

Aug p80 
Drilling graph..e/epoxy at Lockheed. Dr. 
Joseph A. Miller Oct p70 
Threading (see Tapping & threading) 
Titanium 
For titanium alloy, laser marking can be 
more detrimental than etching (T) Jan p25 
Cutting tools for machining Ti alloys 
(T) Jun p25 
Plasma spray helps join titanium honey- 
comb to outer sheets (T) Oct p29 
Tool coatings 
Seam welding for coated metals (T) Jun p33 
lon implants now and tomorrow (T) Jun p35 
PVD coat for broaches, hobs (T) Sep p109 
Tool management 
Dare to stop production. F. Mason Oct p65 
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Fast-track tooling design. Rex Seader, Bill 
Tobin Nov p77 
Tool management in aerospace. F. Ma- 
son Dec p78 
Toolchanging 
Sai ATC serves horiz, vert spindle 
(T) Aug p25 
Toolchanger applies V-flanges (T) Aug p35 
VTL cell slashes leadtime Aug p72 
Monitoring and quick-change tools (T) 
Sep p107 
Flexibility remains the goal Sep p151 
Toolholders 
The 2 faces of cutting-tool reconditioning. 
F. Mason (SR) Feb p81 
Toolchanger applies V-flanges (T) Aug p35 
Extended die holder. Peter Carr (P!) 
Sep p167 
Useful accessory mount. L. White (Pl) 
Dec p97 
Tooling materials 
Ten commandments for successfully turn- 
ing steel with ceramic inserts (T) Jul p17 
How does a metal want to be cut? F. Ma- 
son Jul p57 
EDM-electrode selection guide (T) Aug p27 
Better tool steels for hot metals (T) 
Sep p117 
Three machining books published (T) 
Nov p37 
Trade 
Japan agrees to limit exports to US of MCs, 
lathes, punch presses (T) Jan p35 
US to limit FRG, Swiss imports (T) Jan p37 
In some ways, it was a very good year. A. 
Ashburn (E) Feb p5 
Europe won't go along with curb on ma- 
chine-tool sales to US (T) Feb p37 
NMTBA and Ex-lm sign export pact 
(T) Feb p39 
Machine-tool sales rose 12% in '86. Growth 
comes in import consumption (T) Feb p39 
Europe gains in machine tools. A. Ash- 
burn Feb p64 
‘Competitiveness,’ Washington's new 
buzzword may mean help for industry 
T) Mar p37 
Broad trade bill is introduced (T) Mar p39 
Move to speed export licensing (T) Apr p47 
Senate takes on the trade issue (T) 
May p45 
Machine-too! deficit hits $1662-million in 
‘86. Some increase in exports (T) May p47 
East Bloc still pushes FMS. R. Lewald 
May p78 
DOD concerned by Soviet purchase of ad- 
vanced machine tools (T) Jun p43 
Corrupt Practices Act is revised (T) Jun p45 
Antitrust protection for machine tools 
(T) Jul p33 
More protection for processes (T) Jul p37 
Bargaining begins on trade bill (T) 
Aug p47 
Export sanctions added to trade bill 
T Aug p49 
Exporting with aid from Eximbank. Ivonne 
M. Laboy Aug p79 
Rebuild the COCOM dike (E) Sep p5 
Ban on Pentagon's foreign purchase 
(T) Sep p127 
New Commerce chief and trade (T) 
Sep p131 
Senate trade bill would fund transfer of tech- 
nology to smal firms (T) Oct p45 
Toshiba mounts lobbying effort (T) 
Oct p47 
Foreign sourcing: here to stay. J. Jablonow- 
ski (E) Nov p5 
Approval of Canada trade pact is likely 
(T) Nov p53 
Where were the Americans at EMO? J. Jab- 
lonowski (E) Dec p5 
Improved enforcement of strategic-export 
regulations is pushed by Washington 
(T) Dec p53 
Training 
Video disks speed training. A. Zimmer- 
man Jan p83 
Revamped program to retrain dislocated 
workers budgeted for $980-million (T) 
Feb p41 
Labor's wish list: retraining, parental leave, 
increased minimum wage (T) Mar p39 
Building assembly automation. C. Emer- 
son Mar p67 
Proposed bill would require advance notice 
of plant closings, layoffs (T) Apr p49 
Robotic training centers established 
(T) May p33 
Video courses in machining (T) | Oct p27 
Transfer machines 
‘Detroit-style’ autornation. C. Emerson 
SR) Jul p81 


Flexibility remains the goal 
Trepanning 
A trepan for plastic. Frank F. Sauder 
(Pl) Jul p97 
Trimming (see Stamping) 
Tumbling (see Finishing) 
Turing 
CNC lines automate gear cutting: new pro- 
ductivity for Harley Mar p73 
Ideas for competing effectively Mar p78 
6-spindle automatics get CNC. F. Ma- 
son Mar p80 
Tooling aids turning on a drillpress. Henry 
Gifford (Pl!) Mar p104 
Variety of metalcutting machine tools debut 
at 24th Westec show (T) May p27 
Tooling focus at NSMPA meeting. F. Ma- 
son May p71 
Tool does turning job in a drillpress. Henry 
Gifford (Pl) May p102 
Software enhances accuracy and consis- 
tency (SR) Jun p65 
Ten commandments for successfully turn- 
ing steel with ceramic inserts (T) Jul p17 
Turn, five-axis-mill in one setup. F. Ma- 
son Aug p69 
VTL cell slashes leadtime Aug p72 
Monitoring and quick-change tools (T) 

Sep p107 
Flexibility remains the goal Sep p151 
Lathe attachment turns accurate radii. Wen- 
dell Wriker (Pl) Sep p169 
CNC single-spindle automatic debuts 
T Nov p37 
Copper, ion-plated to molybdenum, allows 
diamond-turning mirror finish (T) Dec p41 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 


Sep p151 


U 

United Kingdom 
Europe gains in machine tools. A. Ash- 
burn Feb p64 
Pallet standards stalled. Jim Schwartz 

Apr p78 
European computer control to triple 
(T) May p23 


: Vv 

Vapor deposition 

Thin films are diamond-like (T) Jan p31 
TiN coatings prolong die life, too. J.A. Vac- 
cari Dec p75 
Vibration 

New ways to build machine structures. J. 
Jablonowski (SR) Aug p87 
Special shim rejuvenates an aging lathe. 
Henry Gifford (P!) Nov p105 


ises 
An NC work-stop. Steve W. Coward 
(Pl) Oct p93 
For speedy jaw change. Jack McFadden 
(Pl) Oct p95 
Multipart vise jaws speed your production 
runs. Paul Singley (Pl) Nov p103 
Modified vise becomes adjustable drilling 
jig. Henry Gifford (P1) Nov p105 
Angled, not cock-eyed. Henry Gifford 
(Pl) Dec p99 
Hooked lever seats job. Henry Gifford 
(Pl) Dec p99 
Vision systems 
Vision flexibility is the key to cost-effective 
applications (T) Jan p25 
Vision to match grippers to parts (T) 

Feb p31 
Binocular 3D machine vision system said 
to eliminate need fa; fixturing (T) Feb p31 
Machine vision at no penalty. Steve Rosen- 
thal May p76 
A-B unveils new vision system (T) Jul p21 
System automates wing drilling Jul p65 
Robots and vision for parts unloading 

Oct p68 
Adaptive control for arc welding (T) Nov p47 
Vision inspection system to handle 1500 dif- 
ferent parts automatically (T) Dec p39 
Seam sealing with robot and vision saves 
both time and materials (T) Dec p41 


Washing machines (see Cleaning) 
Waste disposal (see Environment) 
Water pollution (see Envir ) 
Water-jet cutting 
Abrasive jet helps fit Navy ships (T) Jan p74 
Ingersoll-Rand water-jet systems (T) 

Aug p25 
Cutting ceramics by abrasive water jet 
T Nov p37 
Abrasive water jet cuts composites (T) 

Nov p37 
Three machining books published (T) 





} 


Nov p37 
Welding 
Electronically enhanced acoustic welding 
tests detects cracks (T) Jan p33 


Research center for Northwest (T) Jan 
3 2 


p 3 
Automaking the Toyota/GM way. Paul 
Kemezis Jan p67 
Simple fixture for welding drili extensions. 
Roger DeBok (PI) Feb p103 
Torch holder adapted for hand or mechani- 
cal drive (T) Mar p29 
Welding equipment crosses to Japan 
(T) Mar p29 
Volvo builds sports-car body with integrated 
‘WAC’ equipped robots (T) Mar p29 
Building assembly automation. C. Emer- 
son Mar p67 
Laser welding at 1580 ipm. J.A. Vac- 
cari Mar p75 
Laser weld withstands severe deformation 
in stamping auto panel (T) Apr p25 
Refined control circuit for plasma-arc weld- 
ing improves smoothness, quality (T) 
Apr p41 
Welding method for silicon carbide (T) 
Apr p41 
Lighter welding guns forrobots Apr p82 
Front loaders welded by new ASEA robot 
(T) May p33 
Five keys to robotic welding (T) May p33 
Huge positioner for 175-ton loads (T) 
May p35 
High-frequency spotwelding system boosts 
efficiency, cuts gun weight (T) May p39 
Harnessing sound for weld control (T) 
May p41 
‘Synergic’ pulsed welding (T) May p41 
Seam tracking by laser and mirror (T) 
May p41 
Teaming lasers and robots. J.A. Vaccari 
( May p85 
MAP simplifies network for robots (T) 
Jun p19 
Laser welding-seam tracker scans joint and 
turns with contour (T) Jun p33 
Edison weld test show fillet value (T) 
Jun p33 
Seam welding for coated metals (T) Jun p33 
Welding of aluminum is improved as result 
of computer control (T) Aug p29 
Insurance costs threaten welding (T) 
Aug p29 
Control costs: fight back! (T) Aug p29 
CNC retrofit for electron-beam welders 
saves (T) Sep p121 
High-frequency and solid-state (T) Sepp121 
Hobart/Oerlikon agreement (T) Oct p33 
Explosive tube joining simplified (T) 
Oct p33 
Robot transporter makes gross motions to 
add to the reach of arobot (T) Nov p45 
Adding preheat control gives GMAW proc- 
ess more flexibility (T) Nov p47 
Adaptive control for arc welding (T) Nov p47 
Putting the systems approach into highfre- 
quency tube/beam welding (T) Dec p39 
Fewer, larger distributors noted (T) Dec p41 
Wheel dressing 
Wheel dresser clamps onto work, saves re- 
setting. Joe A. Rogers (PI) Jan p99 
The 2 faces of cutting-tool reconditioning. 
F. Mason (SR) Feb p81 
Crush-dressing fixture used on surface 
grinder. Joe Fada (PI) Mar p102 
A grit-grabber for grinding-wheel dressing. 
Ben Schneider (P!) May p104 
Fliessen-type dressing tools (T) Jul p19 
What's new in metalworking research 
Jul p70 
What's new in metalcutting research 
Oct p74 
Trueing, dressing in creep-feed grinds. Paul 
K. Gibree Nov p72 
Speedy wheel-dresser. Jack Anderson (P/) 
Nov p103 
Wheels (see Grinding) 
Workholders 
Wheel! dresser clamps onto work, saves re- 
setting. Joe A. Rogers (P!) Jan p99 
Spinning gripper for miniature lathe man- 
drels. Norman Fried, A! Tokanaga (PI) 
Feb p99 
Angled ‘parallel’ facilitates hex setups. 
James Czyziq Jr (Pl) May p102 
This square is square. Mark Rieser 
(Pl) May p102 
Differential screws yield very fine adjust- 
ment. Federico Strasser (Pl) Jun p102 
Foam holds parallels. Ron Stanwick 
(Pl) Jul p97 
Cycle the surface plate. Art Paquay (P1) 
Jul p101 





A speed wrench for drawbars and other 
uses. Ben Schneider (PI) Aug p98 
Job speed stepped up. Charles bee (Pl) 
p169 
It's a spring-pin fork. George C. re NPD 
Oct p93 


Technique cuts corners to shear large cir- 
cles. James C. Janowsky (Pl) Nov p101 
World machine-tool output 

In some ways. it was a very good year. A. 
Ashburn (E) Feb p5 
Machine-tool sales rose 12% in '86. Growth 


comes in import consumption (T) Feb pu? 

Europe gains in machine tools. A. Ash- 

burn Feb p64 
Y 

Yugoslavia 


Europe gains in machine tools. A. Ash- 


Feb p64 
z 
Zine 
Trends in EDM wire. Michael J. Dudas 
Aug p74 
With ZA alloys, zinc diecastings fight back 
for auto, truck applications (T) Sep p117 


A 
AA Gage Inc. Laser verifies leadscrews 
(NPE) Oct p104 
ABA Grinding Machine Co. Hew outlets 
(T Sep p127 
ABR Corp. Software Directory Jun p77 
ACS Telecom. Software Directory 
Jun p77 
AEG-Elotherm. Big move to small cells. J. 
Jablonowski, A. Ashburn Dec p82 
AGIE. Patent actions on EDM, probes set- 
tled (T) Feb p39 
Trends in EDM wire. Michael J. 
Dudas ; Aug p74 
AGIE USA Ltd. Improving EDM surface in- 
tegrity (T) Jan p21 
New outlets (T) Mar p43 
Ideas for competing effectively Mar p78 
Enhancement speeds wire EDM (T) 
Jul p19 
Controlling EDM surface integrity Nov p80 
AMAX Mineral Sales. Materials briefs 
(T) Aug p41 
ANCA. The 2 faces of cutting-tool recondi- 
tioning. F. Mason (SR) Feb p81 
ASEA. Seam tracking by laser and mirror 
(T) May p41 
Teaming lasers and robots. J.A. Vaccari 
(SR) May p85 
Laser welding-seam tracker scans joint 
and turns with contour (T) Jun p33 
Forming briefs (T) Sep p111 
ASEA Autoclave Systems. Forming briefs 
(T) Feb p29 
ASEA Pressure Systems. Forming briefs 
(T) Feb p29 
Abrasive water jet cuts composites 
(T) Nov p37 
ASEA Robotics Inc. Fast, agile six-axis ro- 
bot combines ac motors, new control, dual 
bearings (T) Feb p31 
Volvo builds sports-car body with inte- 
grated ‘WAC’ equipped robots (T) Mar p29 
MAP simplifies network for robots (T) 
Pe p19 
Six-axis robot (NPE) ep p65 
Six-axis robot handles 10 kg re 
ict p106 
Trallfa moves in coating robots a ) 
Nov p47 
ASK Computer Systems. Software 
(NPE) Feb p115 
Diversity is a hallmark of IMPACT exhibit 
at AMS '87 (T) Aug p21 
Design-MRP Ii system link (NPE) Sep p72 
ASM Int. Materials briefs (T) Jul p31 
Three machining books published (T) 
Nov p37 
Materials briefs (T) Dec p45 
ASYMTEK. Assembly briefs (T) Dec p41 
AT&T. Controls: more power, less cost 
(T) Mar p17 
Industrial microcomputers: new workhorse 
for US factories (T) Apr p25 
HP adds to advanced line (T) Jun p21 
CIM support through DNC. G. Schaf- 
fer Dec p73 
Abplanalp. Big move to small cells. J. Jab- 
lonowski, A. Ashburn Dec p82 
Accugraph Corp. Software Directory 
Jun p77 
Acct bler Robotic Sy Div, KG. 
Robot repeats to +0.002 in. (NPE) 
Oct p104 
Accuspeed. The 2 faces of cutting-tool re- 
conditioning. F. Mason (SR) Feb p81 
Acme-Cleveland. Machine-tool briefs 
(T) May p49 
C&T, Milacron again top list of machine- 
tool (T) Sep p125 
Acme-Gridley. Ball-screw drive for automat- 
ics (T) Mar p19 
6-spindle automatics get CNC. F. Ma- 
son Mar p80 
Action Instruments. Industrial microcom- 
puters: new workhorse for US factories 
(T) Apr p25 





COMPANY INDEX 


Adamas Carbide Corp. Tooling briefs 
(T) Feb p21 
Tooling briefs (T) Aug p27 
Carbide end mills (NPE) Sep p82 
Adept Technology. What aclean-room ro- 
bot is like (T) Jun p33 
Adige. Big move to small cells. J. Jablonow- 
ski, A. Ashburn Dec p82 
Adobe Systems. X Window System will in- 
crease workstation applications (T) 

Mar p23 
Adtech Inc. Orbital riveters (NPE) 

Sep p90 
Advanced Machine Co. Conveyor-routes 
through 30 paths (7) Sep p121 
Advanced Manufacturing Research. 
Japanese back MAP standard (T) Aug p23 
Japan implements CIM differently (T) 

Dec p29 
Advanced Technology Inspection Inc. Di- 
rectory Software Jun p77 
Aeroquip. New strip feed is catching on 
(T) Mar p27 
Aerospitale. In France, IGES is spelled 
SET (T) Feb p19 


Agial. Spanish confident at Bilbao show 
(T) Jan p47 
Agie/Agietron. Software Directory 


Jun p77 
Agnew Machine Co. ‘Detroit-style' automa- 
tion. C. Emerson (SR) Jul p81 
Molins patents on FMSs are licensed 
(T) Oct p21 
Aida Engineering. Japan's machine-tool 
builders enjoy sales gain in past fiscal year 
(T) Jan p47 
Air Gage Co. Toolholding system 
(NPE) Sep p84 
Airbus Industries. In France, IGES is 
spelled SET (T) Feb p19 
Aircraft Engine Business Group. Dare to 
stop production. F. Mason Oct p65 
Manufacturing engineers need integrated 
CAE tools tailored to process simulation 

Nov p33 


(T) 
Alco Standard’s Rex Precision Prod- 


ucts. Abrasive water jet cuts composites 
(T) Nov p37 
Alcoa. Recycling Al-Li is not routine 
(T) Feb p27 
Materials briefs (T) May p37 
Aircraft firms test a novel composite (T) 
Jul p29 
Aldus. Software enhances accuracy and 
consistency (SR) Jun p65 


Alexander houtzeel Consultancy Inc. 


Software Directory Jun p77 
Alina. The 2 faces of cutting-tool recondi- 
tioning. F. Mason (SR) Feb p81 
Alina Corp. Disk grinder (NPE) Jan p106 
Unit grinds drill points (NPE) Jun p107 
Grinder handles 0.5-mm points (NPE) 
Dec p107 
Allegheny Ludium. Condenser tubing 
from stainless (T) Aug p41 
Materials briefs (T) Dec p45 
Allegheny Ludium Steel Div. Materials 
briefs (T) Jan p33 
Allen-Bradley. Integrating induction hard- 
ening. Peter J. Wolf, Ronald R. Akers 
Jan p76 
Video disks speed training. A. Zimmer- 
man Jan p83 
Broadband net for Ford plants (T) Feb p21 
System blanks, stacks laminations. J.A. 
Vaccari Feb p61 
System automates deburring. Christopher 
Benoy Feb p70 
The 2 faces of cutting-tool reconditioning. 
F. Mason (SR) Feb p81 
Building assembly automation. C. Emer- 
son Mar p67 
CNC lines automate gear cutting: new pro- 
ductivity for Harley Mar p73 
Ideas for competing effectively Mar p78 
NEMA mounts MAP/TOP effort (T) 
May p25 


Machine vision at no penalty. Steve Rosen- 
thal May p76 
Teaming lasers and robots. J.A. Vaccari 
(SR) May p85 

MAP simplifies network for robots (T) 
Jun p19 
PCs have doubled CAD installations but 
raise questions of ability, data exchange 
(SR) Jun p59 
A-B unveils new vision system (T) Jul p21 
‘Detroit-style' automation. C. Emerson 
(SR) Jul p81 
Diversity is a hallmark of IMPACT exhibit 
at AMS '87 (T) Aug p21 

Ingersoll-Rand water-jet systems (T) 
Aug p25 
Robot to automate hardening of aircraft 
transmission gears (T) Aug p39 
MAP climate: cloudy but clearing. G. Schaf- 
fer Aug p75 

Control offers 32 input/output (NPE) 
Aug p117 
Robots automate tempering springs 
(T) Sep p119 

Deere's ‘focused factory’. C. Emerson 

Nov p69 

Japan implements CIM differently (T) 
Dec p29 
Muhtispindle, four- and five-axis high-sped 
milling of complex surfaces (T) Dec p29 
Machine-tool briefs (T) Dec p53 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Alliance Automation Systems. Diversity 
is a hallmark of IMPACT exhibit at AMS '87 
Aug p21 
New outlets 
(T) Mar p43 
Allied Amphenol Products. The 2 faces 
of cutting-tool reconditioning. F. Mason 
(SR) Feb p81 
Allied Signal. Finishing briefs (T) 
S 


(T) 
Alliant Machine Tool. 


ep p13 
Alloy Casting. Materials briefs (T) 
ict p39 

Almco. Deburring, washing, drying of air- 
craft parts requires one operator (T) 

Aug p43 
Alto Maskiner. Front loaders welded by 
new ASEA robot (T) May p33 
Aluminum Smelting & Refining. With ZA 
alloys, zinc diecastings fight back for auto, 
truck applications (T) Sep p117 
Amada. Japan agrees to limit exports to 
US of MCs, lathes, punch presses (T) 

Jan p35 
Japan's machine-tool builders enjoy sales 
gain in past fiscal year (T) Jan p47 
Teaming lasers and robots. J.A. Vaccari 
(SR) May p85 
C&T, Milacron again top list of machine- 
tool (T) Sep p125 
Amca International's Giddings & Lewis. 
Machine-tool briefs (T) Jun p43 
Amca Intl. C&T, Milacron again top list of 
machine-tool (T) Sep p125 
Amercom. Form-bonded torque box for F- 
15 aircraft stabilizer nears testing (T) 

Oct p33 
American Broach & Machine Co. The 2 
faces of cutting-tool reconditioning. F. Ma- 
son (SR) Feb p81 
Broach changer (NPE) Sep p78 
American Cimflex Corp. ‘Detroit-style’ 
automation. C. Emerson (SR) Jul p81 
Vision system has dual processor 
(NPE) Nov p136 
Vision inspection system to handle 1500 dif- 
ferent parts automatically (T) Dec p39 
American Cynamid. Automating Compos- 
ites Fabrication. J. Vaccari (SR) Nov p87 
American Die Casting Institute. Abrasive 
water jet cuts composites (T) Nov p37 
American Drill Bushing Co. Tooling briefs 
(T) Dec p31 
American Electroplaters & Surface Fin- 
inshers Soc.. Copper, ion-plated to molyb- 


denum, allows diamond-turning mirror fin- 
ish (T) Dec p41 
American Induction Heating. System 
monitors induction heating (T) Jan p23 
American Machine Tool Distributors’ 
Assn. Orders off in '86 but shipments up 
(T) Jan p41 
Machine-tool sales rose 12% in ‘86. 
Growth comes in import consumption 
(T) Feb p39 
‘Though orders rise in December, levels 
are still below year-ago (T) Mar p41 
Ideas for competing effectively Mar p78 
Orders slump in February (T) May p49 
AMTDA, SME join in ‘APEX’ shows 
(T) May p49 
AMTDA for better ties with builders 
(T) May p49 
industry salutes retiring editor May p69 
Orders to both sellers and builders—con- 
tinue modest rise (T) Jun p41 
SME, AMTDA cancel several APEX shows 
this year and next (T) Jul p37 
Planning group is organized to chart dis- 
tributors’ future (T) Oct p49 
July orders are mixed (T) Oct p51 
August machine-tool orders drop from pre- 
vious month and from year-ago (T) 
Nov p55 
Distributors’ list is published (T) Nov p57 
Orders for new metaicutting machine tools 
rise in September (T) Dec p51 
NMTBA elects Moore chairman (T) 
Dec p51 
Americar. Machinist & Automated Manu- 
facturing. Software packages enhance ac- 
curacy and speed of cost estimating 
(SR) Jun p61 
Software Directory Jun p77 
American Metal Stamping Assn. Forming 
briefs (T) May p27 
American National Standards Institute. 
MAP climate: cloudy but clearing. G. Schaf- 
fer Aug p75 
American National Standards Institute/ 
ASME. Pallet standards stailed. Jim Sch- 
wartz Apr p78 
tican Optics. What's new in metalworking 
research Jul p70 
American Pfauter. Machine-too! briefs 
(T) Dec p53 
American Robot. Data-driven CMM pro- 
gramming is under development at AMRF 
Jan p27 
American SIP. Pallet-changer machining 
center replaces jig borers Feb p69 
American SIP Corp. CMM offers 0.1-4um 
resolution (NPE) Oct p113 
American Small Business Computers. Di- 
rectory Software Jun p77 
American Society for Metals. ideas for 
competing effectively Mar p78 
AMTDA, SME join in ‘APEX’ shows 
(T) May p49 
Software Directory Jun p77 
American Society of Mechanical Engi- 
neers. Materials briefs (T) Jan p33 
Know your CMM, know vour spec (T) 
Feb p33 
What's new in metaicutting research 
Oct p74 
American Tube Bending. Abrasive water 
jet cuts composites (T) Nov p37 
Amistar. Surface mounting for electron- 
ics Dec p92 
Analytical Ser’ .ces & Materials. Coating 
inhibits Ti embrittlement (T) Sep p113 
Anayak. Spanish confident at Bilbao show 
(T) Jan p47 
Flexibility remains the goal Sep p151 
Andersen & Co. Diversity is a hallmark of 
IMPACT exhibit at AMS '87 (T) Aug p21 
Anderson-O'Brien Inc. System if for 
punch presses (NPE) Oct p106 
Software Directory Jun p77 
Anilam. Flexibility remains the goal 
Sep p151 
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Anorad. New ways to build machine struc- 
tures. J. Jablonowski (SR) Aug p87 
Apex Broach & Machine Co. |n-line blind- 
spline broaching (NPE) Nov p122 
Apollo Computer. Integration, worksta- 
tions, and solids modeling dominate Aut- 
ofact (T) Jan p17 
Controls: more power, less cost (T) 
Mar p17 
X Window System will increase workstation 
applications (T) Mar p23 
Access a network without sacrificing work- 
station interactivity (T) Apr p21 
The personal computer in manufacturing 
(SR) Jun p58 
More MIPS for your bucks (T) Aug p23 
Apollo Lasers. Ideas for competing effec- 
tively Mar p78 
Apple Computer Inc. Integration, worksta- 
tions, and solids modeling dominate Aut- 
ofact (T) Jan p17 
Apple's workstation computer reloased 
Apr p25 
The personal computer in manufacturing 
(SR) Jun p58 
PCs have doubled CAD installations but 
raise questions of ability, data exchange 
(SR) Jun p59 
Job shop speeds NC programming. F. Ma- 
son Nov p74 
AM interviews Apple's Mike Homer 
Nov p75 
Mac NC programming goes to Japan 
Nov p76 
Apple Computer Japan. Mac NC program- 
ming goes to Japan Nov p76 
Appleton Co. Database Management: 
Gateway to CIM. G. Schaffer (SR) Oct p81 
Applicon. Integration, workstations, and sol- 
ids modeling dominate Autofact (T) 
Jan p17 
Software tailored for sheetmetal FMSs 
Nov p41 
Sheetmetal system enhanced (NPE) 
Dec p109 
Applied Control Technologies Inc. Scft- 
ware can help any shop manage its manu- 
facturing operation (SR) Jun p69 
Software Directory Jun p77 
Applied Production. Directory Soft- 
ware Jun p77 
Applied Robotics. Custom grippers han- 
dle adhesives (1) Mar p27 
Applix. X Window System will increase 
workstation applications (T) Mar p23 
Argonne National Laboratory. Supercon- 
ductors: the quest goes on (T) Mar p31 
Flexible wire for superconductivity (T) 
Aug p41 
Arizona Public Service. Condenser tub- 
ing from stainless (T) Aug p41 
Arkwin Industries. Center-holes ground to 
tpm TIR (T) Apr p29 
Armada Research. Materials briefs 
(T) Dec p45 
Armco Inc. New Commerce chief and 
trade (T) ep p131 
New alloy bucks heat to 2000F (T) 


Armocraft Machinery Inc. Press has 275- 
ton capacity (NPE) Oct p102 
Armstrong-Bium Mfg CO. Programmable 
bandsaw (NPE) Sep p38 
Aronson. Huge positioner for 175-ton 
loads (T) May p35 
Arrasate S. Coop. Flexibility remains the 
goal Sep p151 
Ashland Chemical. More plastics tailored 
for cars (T) Apr p39 
Ashton-Tate. Software enhances accu- 
racy and consistency (SR) Jun p65 
Tool management in aerospace. F. Ma- 
son Dec p78 
Assembly Guidance Systems. ‘Tem- 
plates of light’ can facilitate hand layup in 
fabricating composites (T) Mar p21 
Assn for Integrated Manufacturing. 
IGES team wins Jaquard award (T) 

May p25 
Athol Cutter & Carbide Inc. Tooling briefs 
(T) Jun p27 
Atlantic Research. Automating Compos- 
ites Fabrication. J. Vaccari (SR) Nov p87 
Atlas Alloys. Materials briefs (T) Dec p45 
Atlas Automation. Robot transporter 
makes gross motions to add to the reach 
of a robot (T) Nov p45 
Atols Tool & Mold. Tooling briefs (T) 

Apr p29 
Auburn Foundry. More casters rely on la- 
ser control (T) Dec p33 
Aurki S Coop. Spanish confident at Bilbao 
show (T) Jan p47 
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GE, Fanuc divide up chores in new joint ven- 
ture. One casualty: GE's 2000 CNC 
(T) Mar p17 
Austin Co. $150-million composites cen- 
ter (T) Sep p109 
Austin Rover. Teaming lasers and robots. 
J.A. Vaccari (SR) May p85 
Auto-Trol Technology. Integration, work- 
stations, and solids modeling dominate Aut- 
ofact (T) Jan p17 
Autoclave Engineers. Forming briefs 
(T) Feb p29 
PCs have doubled CAD installations but 
raise questions of ability, data exchange 
(SR) Jun p59 
Software can help any shop manage its 
manufacturing operation (SR) Jun p69 
Software Directory Jun p77 
Autodesk Inc. CAD-Enhancement pack- 
age (NPE) Sep p72 
Automaker. Loading/unloading robot 
(NPE) Jan p112 
Automated Products. Tooling focus at 
NSMPA meeting. F. Mason May p71 
Automated Systems Inc. Monitoring and 
quick-change tools (T) Sep p107 
A ic Identification Manufacturers. 
Identification systems. P.P. Bose (SR) 
Mar p87 
Automation Research Corp. High growth 
seen for PCs in CIM (T) Aug p21 
Cell controllers are on the rise in industrial 
applications (T) Aug p23 
CIM system-integration services expected 
to grow (T) Oct p21 
Automation Resource Group. Cell con- 
trollers; more PCs now (T) Feb p21 
industrial microcomputers: new workhorse 
for US factories (T) Apr p25 
Automation Technology Products. Data- 
base Management: Gateway to CIM. G 
Schaffer (SR) Oct p81 
Simuiation software and solids models com- 
bine to help verify NC programs (T) 
Nov p39 
Automatix Inc. Building assembly automa- 
tion. C. Emerson Mar p67 
Machine vision at no penalty. Steve Rosen- 
thal May p76 
Robot heips find assembly faults m. 
Aug p33 
Industrial ‘Mac’ speeds learning (T) 
ict p23 
32-bit system is Mac-compatible 
(NPE) Nov p128 
Automotive Industry Action Group. |iden- 
tification systems. P.P. Bose (SR) Mar p87 
Autonetics. Soldering robot reaches odd 
joints (NPE) Jun p115 
Avco. CNC retrofit for electron-beam weild- 
ers saves (T) Sep p121 
Avco Aerostructures, Textron. GE, Man- 
delli becomes licensees of Molins' patents 
on FMSs (T) May p21 
Automating Composites Fabrication. J. Vac- 
cari (SR) Nov p87 
Avco-Lycoming. Teaming lasers and ro- 
bots. J.A. Vaccari (SR) May p85 
Avis Industrial Crop. Tooling briefs 
(T) Sep p109 
Avyac. The 2 faces of cutting-tool recondi- 
tioning. F. Mason (SR) Feb p81 





B 
B&G Machinery Co. Tooling briefs 
(T) Dec p31 
BLM SpA. Big move to small cells. J. Jab- 


lonowski, A. Ashburn Dec p82 
BNF Metals Technology. Cutting speeds 
for copper metals (T) Nov 745 
BSA Tools Ltd. Tooling briefs (T) Jun p27 
Bachmann. The 2 faces of cutting-tool re- 
conditioning. F. Mason (SR) Feb p81 
Center-holes ground to 1y:mTIR (T) 
Apr p29 
Badger Metal Tech. Peening adds life to 
diecasting dies (T) Sep pi11 
Bakuer SpA. Flexibility remains the 
goal Sep p151 
Balance Engineering. Machine-tool briefs 
Mar p43 
Balzers Tool Coating Inc. Tooling briefs 
Dec p31 
Baizers Tool Coatings. Tooling focus at 
NSMPA meeting. F. Mason May p71 
Bando Machine Tools. Turning center 
(NPE) Jan p106 
Barber-Colman Co. The 2 faces of cutting- 
tool reconditioning. F. Mason (SR) 
Feb p81 
Dec p31 
Dec p53 


Tooling briefs (T) 
Machine-tool briefs (T) 


Battelle. High-stre-gth adhesives studied 
u Nov p49 
Battelle Memorial Institute, Columbus 
Labs. Materials briefs (T) Jan p33 
Battelle ready to test CIM systems (T) 
Apr p23 
Software Directory Jun p77 
Bay State Abrasives. The 2 taces of cut- 
ting-tool reconditioning. F. Mason 
(SR) Feb p81 
Beamalloy. lon implants now and tomor- 
row (T) Jun p35 
Beaver NC Machine & Tools Inc. Tooling 
briefs (T) Dec p31 
Bechler. Big move to small cells. J. Jab- 
lonowski, A. Ashburn Dec p82 
Beech. Automating Composites Fabrica- 
tion. J. Vaccari (SR) Nov p87 
Beech Aircraft. An all-composite airframe 
makes Starship 19% lighter than in alumi- 
num (T) Mar p29 
Behrens. Big move to small cells. J. Jab- 
lonowski, A. Ashburn Dec p82 
Behrens AG. Teaming lasers and robots. 
J.A. Vaccari (SR) May p85 
Belcan. Belcan buys Lodge & Shipley 
(T) Mar p43 
Bell Helicopter Textron. Materials briefs 
(T) May p37 
Bell Helicopter, Textron. Advanced com- 
posites perform well in long-term aircraft 
service (T) Feb p21 
Robot to automate hardening of aircraft 
transmission gears (T) Aug p39 
Automating Composites Fabrication. J. Vac- 
cari (SR) Nov p87 
Bell Laboratories. Superconductors: the 
quest goes on (T) Mar p31 
New breed of superconductors promise 
‘high temperature’ performance (T) 
May p35 
Belmont Equipment Variety of metalcut- 
ting machine tools debut at 24th Westec 
show (T) May p27 
Bendis HVS, Allied Signal. System auto- 
mates deburring. Christopher Benoy 
Feb p70 
Bendix. The advantages of phasing-in an 
FMS in measured steps. J. Jablonow- 
ski Apr p69 
‘Detroit-style’ automation. C. Emerson 
(SR) Jul 981 
New ways to build machine structures. J. 
Jablonowski (SR) Aug p87 
Bendix Aerospace, Allied. New tool mills 
0-80 threads Feb p63 
Bernard Welding Equipment. Five keys 
to robotic welding (T) May p33 
Berney Machine Tools Ltd. Flexibility re- 
mains the goal Sep p151 
Berthold Hermie GmbH. New ways to 
build machine structures. J. Jablonowski 
(SR) Aug p87 
— East Bloc still pushes FMS. R. Le- 
May p78 
Bothishem Steel. What's new in metalwork- 
ing research Jul p70 
Bihler Machine Works. New outlets 
(T) Aug p53 
Bihler of America. Forming briefs (T) 
May p27 
Bihler of Mid-America. New outlets 
(T) Aug p53 
Bilz GmbH. Flexibility remains the 
goal Sep p151 
Birla Inti Ltd. Tooling briefs (T) Mar p19 
Black & Webster. The 2 faces of cutting- 
tool reconditioning. F. Mason (SR) 
Feb p81 
Bieichert Forderaniagen GmbH. Self-pro- 
pelled carriers offer t0.125-in. stopping ac- 
curacy, travel on Al track (T) Feb p33 
Bleichert/Custom USA. Self-propelled car- 
riers offer +0.125-in. stopping accuracy, 
travel on Al track (T) Feb p33 
BoKoe. Big move to small cells. J. Jab- 
lonowski, A. Ashburn Dec p82 
Bob. Pulsed magnetism boosts tool life. J. 
Jablonowski Jan p80 
Bodine. Surface mounting for electron- 
ics Dec p92 
Boeitringer Machine Tools. New ways to 
build machine structures. J. Jablonowski 
(SR) Aug p87 
Machine-tool briefs (T) Oct p51 
Boeing. Materials briefs (T) May p37 
New integrated systems handle diverse in- 
dustrial applications (T) Jun p17 
MAP climate: cloudy but clearing. G. Schaf- 
fer Aug p75 
Intense competition shapes up for ad- 
vanced tactical fighter (T) Oct p35 
Boeing Aerospace. System automates 


wing drilling 
Boeing Aircraft. New systems (T) 

May p23 
IGES team wins Jaquard award (T) 

May p25 
New ways to build machine structures. J. 
Jablonowski (SR) Aug p87 
Boeing Commercial Airplane Co. Al su- 
pervisory control (T) Oct p23 
Boeing Commercial Airplane, Everett 
Div. Composite springs lift aircraft doors 
(T) Jan p31 
Boeing Computer Services. Integration, 
workstations, and solids modeling domi- 
nate Autofact (T) Jan p17 
CAE/CAD/CAM open-architecture software 
system (NPE) Mar pi22 
Tandem, Boeing to integrate products 
(T) Apr p23 
CAE/CAD/CAM system (NPE) Sep p68 
Boeing Military Airplane Co. C/M support 
through DNC. G. Schaffer Dec p73 
Boeing Vertol. Automating Composites 
Fabrication. J. Vaccari (SR) Nov p87 
Bohle Machine Tools. Machine-tool briefs 
(T) Sep p125 
Bohn Engine & Foundry Div, Wickes. 
How to keep from skewing up (T) Aug p35 
Boldrini. Big move to small cells. J. Jab- 
lonowski, A. Ashburn Dec p82 
Booz-Allen & Hamilton. IT! launches plan 
to get companies involved in integrated sys- 
tems (T) Jan p19 
Borg Warner. Okuma buys Carolina plant 
(T) Mar p43 
Assembly line for new Okuma plant 
(T) Apr p21 
Teaming lasers and robots. J.A. Vaccari 
(SR) May p85 
With ZA alloys, zinc diecastings fight back 
for auto, truck applications (T) Sep p117 
Bosch. Machine-too! briefs (T) Feb p39 
Boston Digital Corp. Engraver 
(NPE) Feb p108 
Ideas for competing effectively Mar p78 
Machining center (NPE) Mar p112 
Machining center (NPE) Jul p107 
Five-axis contouring system (NPE) 

Aug p103 

Mutispindle, four- and five-axis high-sped 
milling of complex surfaces (T) Dec p29 
Bracker. ideas fc competing effec- 
tively Mar p78 
Bridgeport Machines Inc. Cutting short- 
run elapsed time Feb p72 
NTMA/JITI retrofit for Bridgeports (T) 

Jun p23 
Bridgeport Machines, CAM Systems. Oi. 
rectory Software Jun p77 
Laser briefs (T) Nov p45 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Brierley. The 2 faces of cutting-tool recon- 
ditioning. F. Mason (SR) Feb p81 
British Aerospace. In France, IGES is 
spelled SET (T) Feb p19 
Britton Lee. integration, workstations, and 
solids modeling dominate Autofact (T) 


Jul p65 


Jan p17 
Broderick. Machit:-tool briefs (T) 

Mar p43 

Brown & Sharpe Mfg. Laser briefs (T) 
Apr p27 
benchtop work 
May p39 
Tooling focus at NSMPA meeting. F. Ma- 
son May p71 
New ways to build machine structures. J. 
Jablonowski (SR) Aug p87 
Grinding for computer industry Sep p156 
Brunswick, Defense Div. Powder-metal 
forging, isostatic pressing lead to award- 
winning parts (T) Jul p23 
Brush Weliman. More capacity to form be- 
tyllium (T) Feb p29 
Bryant Grinder Corp. The advantages of 
phasing-in an FMS in measured steps. J. 
Jablonowski Apr p69 
External grinder handles 6-in. OD 
(NPE) Dec p108 
Buck Chuck. Tooling briefs (T) Apr p29 
Budd, Stamping & Frame Div. Preprimed 
steel judged acceptable for stamping large 
truck panels (T) Apr p33 
Burkhardt & Associates. The 2 faces of 
cutting-tool reconditioning. F. Mason 
(SR) Feb p81 
Burkhardt & Weber. Flexibility remains 
the goal p p15 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Business Systems Design. Directory Soft- 
ware Jun p77 


‘Personal CMM’ for 





c 
C&T Automotive North America. C&T 
forms auto-industry unit (T) Aug p51 
C&T Technical Service. Machine-too! 
briefs (T) Apr p49 
C-E Industrial Lasers. Laser briefs 
(T) Aug p39 
Laser briefs (T) Nov p45 
CADAM. An all-composite airframe makes 
Starship 19% lighter than in aluminum 
(T) Mar p29 
Tooling briefs (T) Apr p29 
CADKey Div of Micro Controls Systems. 
PCs have doubled CAD installations but 
raise questions of ability, data exchange 
(SR) Jun p59 
CAM APT Technologies Inc. Directory 
Software Jun p77 
CAM Software Inc. Directory Soft- 
ware Jun p77 
CASA. In France, IGES is spelled SET 
(T) Feb p19 
CASA/SME. Integration, workstations, and 
solids modeling dominate Autofact (T) 
Jan p17 

Software enhances accuracy and consis- 
tency (SR) Jun p65 
CBC industries Inc. Tooling briefs 
(T) Dec p31 
CEERIS Inti. Assembly capacity is evalu- 
ated (T) Nov p49 
CIMA SpA. Flexibility remains the 
goal Sep p151 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
CIMEX. CIM software (NPE) May p114 
CNC Software Inc. Directory Soft- 
ware Jun p77 
CONSARC. lon nitriding reduces distor- 
tion, imparts distinct case depths 

Sep p161 
CPC Group of General Motors. New inte- 
grated systems handle diverse industrial ap- 
plications (T) Jun p17 
CRC-Evans Automatic Welding. ‘Syner- 
gic’ pulsed welding (T) May p41 
CRK Industries. Molins patents on FMSs 
are licensed (T) Oct p21 
CTS Corp. States are free to tackle take- 
overs (T) Jun p45 
Cadam Inc. Software Directory Jun p77 
Cadetron Inc. Software Directory Jun p77 
Cahners Exposition Group. Diversity is a 
hallmark of IMPACT exhibit at AMS ‘87 
(T) Aug p21 
California Fineblanking. Forming briefs 
(T) Feb p29 
Calma. Simulation software and solids mod- 
els combine to help verify NC programs 
(T) Nov p39 
Cam Apt Technologies, Inc. Software en- 
hances accuracy and consistency 
(SR) Jun p65 
Cam Software Inc. Software enhances ac- 
curacy and consistency (SR) Jun p65 
Cambridge instruments. The 2 faces of 
Cutting-tool reconditioning. F. Mason 
(SR) Feb p81 
Camden Tool. The 2 faces of cutting-tool 
reconditioning. F. Mason(SR) Feb p81 
Can-Eng. Materials briefs (T) Dec p45 
Canada Fineblanking. Forming briefs 
(T) Feb p29 
Forming briefs (T) Oct p35 
Carbi-Tech. Tooling briefs (T) Jan p21 
How does a metal want to be cut? F. Ma- 
son Jul p57 
Carboloy Systems, General Electric Co. 
Tooling briefs (T) Jan p21 
\deas for competing effectively Mar p78 
Seco Tools to buy GE Carboloy (T) 

May p33 
Small-shank toolholders (NPE) Sep p82 
Carborundum Abrasives. Tooling briefs 
Jan p21 
Mar p19 


(T) 
Tooling briefs (T) 
Carl Zeiss Inc. Computer-controlled CMM 


(NPE) Sep p62 
Carlson Tool & Mfg. Tooling briefs 
(T) Apr p29 
Carolina Can. Laser welding at 1580 ipm. 
J.A. Vaccari Mar p75 
Carolina Welding Supplies. Insurance 
costs threaten welding (T) Aug p29 
Carpenter Technology. Materials briefs 
(T) Jan p33 
Carr Industries. Tooling briefs (T) 
Dec p31 
Carrier. Punching and bending FMSs ex- 
pand for office-furniture applications 
T) Nov p41 
Castle Precision Industries. First un- 
tended cell starts up in Air Force MIAS pro- 


ject aimed at subcontractors (T) Apr p21 
Castworks Div, Castite Systems. Abra- 
sive water jet cuts composites (T) Nov p37 
Caterpillar Industrial Inc. Caterpillar intro- 
duces free-ranging AGV that scans bar- 
coded targets (T) Oct p41 
Caterpillar Tractor. Forgers turn to micro- 
alloyed steel, as-cast stock, for cost-efiec- 
tiveness (T) Jan p23 
GM, Cat license Molins patents. Third pat- 
ent strengthens FMS claims (T) Febp17 
GE, Mandelli becomes licensees of Molins' 
patents on FMSs (7) May p21 
For licensee Cat, another FMS (T) 

May p21 
MAP climate: cloudy but clearing. G. Schaf- 
fer Aug p75 
Molins patents on FMSs are licensed 
T Oct p21 
Cation. Finishing briets (T) Dec p41 
Celmacs. Surface mounting for eiectron- 
ics Dec p92 
Cencad Services Inc. Directory Soft- 
ware Jun p77 
Centerline Ltd. Lighter welding guns for ro- 
bots Apr p82 
Century Design. Automating Composites 
Fabrication. J. Vaccari (SR) Nov p87 
Challenger Electric Equipment. New 
strip feed is catching on (T) Mar p27 
Charmilles. Variety of metalcutting ma- 
chine tools debut at 24th Westec show 
(T) May p27 
Trends in EDM wire. Michael J. 
Dudas Aug p74 
Charmilles Technologies. ideas for com- 
peting effectively Mar p78 
Cherry Electrical Products. Diversity is a 
hallmark of IMPACT exhibit at AMS ‘87 
(T) Aug p21 
Chesapeake Laser Systems. Laser- 
based measuring system is not dependent 
on mechanical rigidity (T) Aug p33 
Chicago Pneumatic Tool. System auto- 
mates wing drilling Jul p65 
China Inti Trust & Investment Corp. Ex- 
porting with aid from Eximbank. Ivonne M. 
Laboy Aug p79 
Christen. The 2 faces of cutting-tool recon- 
ditioning. F. Mason (SR) Feb p81 
Chrysler Corp. OSHA, BLS pilot program 
to check up on injury and illness statistics 
reported (T) Jan p45 
Chrysler fined $295,000 by OSHA (T) 

Mar p39 
Gloves off on auto parts. J. Jablonowski 
(E) Jun p5 
Chrysler cited for poor ergonomics (T) 

Jun p39 
Composite rods may be next (T) Jul p25 
Chrysler plans robotic expansion (T) 

Jul p31 
How does a metal want to be cut? F. Ma- 
son Jul p57 
‘Detroit-style' automation. C. Emerson 

Jul p81 
OSHA levies, Chrysler pays (T) Aug p53 
Seam sealing with robot and vision saves 
both time and materials (T) Dec p41 
The AM Award: Richard E. Dauch Dec p67 
Chrysler Corp, New Process Gear Div. 
PVD coat for broaches, hobs (T) Sep p109 
Ciba-Geigy. New ways to build machine 
structures. J. Jablonowski (SR) Aug p87 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Cimcorp. Tracking software follows com- 
posites (T) Mar p17 
Cimlinc. CMMs connected to workstations 
(T) Jan p27 
Nesting system added to options (T) 

Feb p21 
Tooling briefs (T) Sep p109 
Software package (NPE) Mar p126 
CIM support through DNC. G. Schaef 
fer Dec p73 
Cincinnati Gear Co. New ways to build ma- 
chine structures. J. Jablonowski (SR) 

Aug p87 
Cincinnati Gilbert Machine Tool Co. Span- 
ish confident at Bilbao show (T) Jan p47 
NMTBA could seek new members (T) 

May p4S 
NMTBA elects Moore chairman (T) 

Dec p51 
Cincinnati Milacron Inc. Tape-laying ma- 
chine speeds production of thermoplastic- 
composite laminates (T) Jan p31 
Spanish confident at Bilbao show (T) 

Jan p47 
Vision fo match grippers to parts (T) 

Feb p31 
The 2 faces of cutting-tool reconditioning. 


F. Mason (SR) Feb p81 
Building assembly automation. C. Emer- 
son Mar p67 
CNC lines automate gear cutting: new pro- 
ductivity for Harley Mar p73 
Ideas for competing effectively Mar p78 
Machining center control (NPE) Mar p128 
First untended cell starts up in Air Force 
MIAS project aimed at subcontractors 
(T) Apr p21 
The advantages of phasing-in an FMS in 
measured steps. J. Jablonowski Apr p69 
GE, Mandelli becomes licensees of Molins' 
patents on FMSs (T) May p21 
NEMA mounts MAP/TOP effort (7) 
May p25 
Teaming lasers and robots. J.A. Vaccari 
(SR) May p85 
Closed-loop machining with on-machine in- 
spection system (T) Aug p25 
Robot to automate hardening of aircraft 
transmission gears (T) Aug p39 
New ways to build machine structures. J. 
Jablonowski (SR) Aug p87 
C&T, Milacron again top list of machine- 
tool (T) Sep p125 
Machine-tool briefs (T) Sep p125 
Research center opens in Michigan 
(T) Sep p129 
External grinder (NPE) Sep p27 
Robot has 102-in. reach (NPE) Oct p104 
Automating Composites Fabrication. J. Vac- 
cari (SR) Nov p87 
Cytemp auiomates CAP PM process 
(T) Dec p43 
NMTBA elects Moore chairman (T) 
Dec p51 
Cincinnati Milacron, Internationa! Laser 
Machines. Laser briefs (T) Apr p27 
Cindex Industries. The 2 faces of cutting- 
tool reconditioning. F. Mason (SR) 
Feb p81 
Citron. The 2 faces of cutting-tool recondi- 
tioning. F. Mason ‘SR) Feb p81 
Clark Oil & Chemical Div of CoChem. 
Forming briefs (T) Oct p35 
Classic Systems. Add data collection and 
more to a PLC (T) Mar p17 
Ciausing Industrial. Milling machine 
(NPE) Jul p108 
Cleveland Twist Drill. Pulsed magnetism 
boosts tool life. J. Jablonowski Jan p80 
Composite rods may be next (T) Jul p25 
Morse Cutting Tools reorganizes (T) 
Sep p109 
Tooling briefs (T) Oct p27 
Coastcast. Abrasive water jet cuts compos- 
ites (T) Nov p37 
Coated Abrasives Manufacturers’ Insti- 
tute. Tooling briefs (T) Aug p27 
Cognex. A-B unveils new vision system 
(T) Jul p21 
Cogsdill Tool Products. Tooling briefs 
(T) Mar p19 
Tooling focus at NSMPA meeting. F. Ma- 
son May p71 
Coherent General. Fabricators turn to la- 
ser robotics (T) Mar p21 
Laser briefs (T) Apr p27 
Teaming lasers and robots. J.A. Vaccari 
(SR) May p85 
‘Expert’ systems to diagnose materials- 
processing systems (T) Dec p37 
Coherent Inc. Laser briefs (T) Apr p27 
Colding Inti Corp. Software enhances ac- 
curacy and consistency (SR) Jun p65 
Software Directory Jun p77 
Collis. Tooling briefs (T) Mar p19 
Colt Industries. Pratt & Whitney Div sold 
by Colt (T) Jan p41 
Tooling briefs (T) Jun p27 
C&T, Milacron again top list of machine- 
tool (T) Sep p125 
Colt Industries, Elox Div. Ideas for com- 
peting effectively Mar p78 
Machine-tool briefs (T) May p49 
Comau. ‘Detroit-style’ automation. C. Emer- 
son (SR) Jul p81 
Flexibility remains the goal Sep p151 
Comau Productivity Systems. Machine- 
tool briefs (T) Feb p39 
Building assembly automation. C. Eme:- 
son Mar p67 
Machine-tool briefs (T) Dec p53 
Comau SpA. Machine-tool briefs (T) 
Aug p53 
Combustion-Engineering Industrial La- 
sers. Teaming lasers and robots. J.A. Vac- 
cari (SR) May p85 
Commercial Forged Products. Abrasive 
water jet cuts composites (T) Nov p37 
Commercial Shearing, Stamping Div. 
Abrasive water jet cuts composites 


(T) Nov p37 
Compaq. The personal computer in manu- 
facturing (SR) Jun p58 
Expert system troubieshoots robot-applica- 
tion problems (T) Aug p35 
Computer Aided Manufacturing Serv- 
ices Inc. Software Directory Jun p77 
Computer Aided Manufacturing-intl. To- 
ward intelligent factory managing (T) 

Feb p19 
CAM-| goes commercial (T) Jun p19 
Computer Cognition. Directory Soft- 
ware Jun p77 
Computer Covenant Corp. Directory Soft- 
ware Jun p77 
Computer Decisions Inc. Software can 
help any shop manage its manufacturing 
operation (SR) Jun p69 
Software Directory Jun p77 
Computer Identics. identification systems. 
P.P. Bose (SR) Mar p87 
Computer Methods. Diversity is a hall- 
mark of IMPACT exhibit at AMS ‘87 
(T) Aug p21 
Computer Options Inc. Directory Soit- 
ware Jun p77 
Computer Shoppe. Directory Soft- 
ware Jun p77 
Computer Systems Inc. Directory Soft- 
ware Jun p77 
Computervision. Integration, worksta- 
tions, and solids modeling dominate Aut- 
ofact (1) Jan p17 
Abrasive jet helps fit Navy ships (T) 

Jan p74 
Software enhances accuracy and consis- 
tency (SR) Jun p65 
Software Directory Jun p77 
Computrol. NEMA mounts MAP/TOP ef- 
fort (T) May p25 
Computype. Identification systems. P.P. 
Bose (SR) Mar p87 
Conco Tellus div, Interiake Corp. 
Deere's ‘focused factory’. C. Emerson 

Nov p69 
Conco-Telius. The advantages o” phasing- 
in an FMS in measured steps. J. Jablonow- 
ski Apr p69 
Concord Communications. The bridge 
on the MAP backbone (T) Nov p35 
Concord Data Systems. NEMA mounts 
MAP/TOP effort (T) May p25 
Cone. Ball-screw drive for automatics 
(T) Mar p19 
Congdon & Carpenter. Materials briefs 
(T) Aug p4i 
c i Fineblanking. Forming 
briefs (T) Feb p29 
Forming briefs (T) Oct p35 
Conrac. Automating Composites Fabrica- 
tion. J. Vaccari (SR) Nov p87 
Conrac, Goodrich Div. Lighter welding 
guns for robots Apr p82 
Constangy, Brooks, & Smith. The cost of 
not complying goes up (T) Sep p131 
Constr i M i Mupem SA. 
Tooling briefs (T) Apr p29 
Lathe is for low-volume jobs (NPE) 

Nov p120 

Contraves. Big move to small cells. J. Jab- 
lonowski, A. Ashburn Dec p82 
Control Engineering. FMS installation spot- 
lights enhancements in component tech- 
nologies (T) Dec p27 
Control Laser. Teaming lasers and robots. 
J.A. Vaccari (SR) May p85 
Control Systems Div of Parker Hannifin 
Corp. Tool management in aerospace. F. 
Mason Dec p78 
Convair. The advantages of phasing-in an 
FMS in measured steps. J. Jablonow- 
ski Apr p69 
Cooper Tools. Tooling briefs (T) Mar p19 
Tooling briefs (T) Sep p109 
Copper & Brass Service Center Assn. Ma- 
terials briefs (T) Dec p45 
Corporation for Open Systems. MAP 
TOP and COS join forces (T) Apr p23 
Cosa Corp. The 2 faces of cutting-too! re- 
conditioning. F. Mason (SR) Feb p81 
Variety of metalcutting machine tools de- 
but at 24th Westec show (T) May p27 
Copy-milling machine (NPE) May p114 
Cotag Intl. Identification systems. P.P. 
Bose (SR) Mar p87 
Crankshaft Machine Co. Turn-broaching 
auto crankshafts (T) Sep p107 
Tooling brie’s (T) Sep p109 
Creative Industries. Lighter welding guns 
for robots Apr p82 
‘Detroit-style' automation. C. Emerson 
(SR) Jul p81 











Creative Precision. Cutting short-run 
elapsed time Feb p72 
Creonics Inc. Machine-tool briefs (T) 

Sep p125 
Crosby Co. Software Directory Jun p77 
Cross & Trecker Corp. C&T substitutes 
own demo for IMTS (T) Jan p41 
C&T forms auto-industry unit (T) Aug p51 
C&T, Milacron again top list of machine- 
tool (T) Sep pi25 
Machine-tool briefs (T) Oct p51 
Cross & Trecker Corp. Machine-tool 
briefs (T) Sep p125 
Cross & Trecker Mfg. Machine-tool briefs 
(T) Jun p43 
Cross & Trecker Systems. Machine-tool 
briefs (T) Nov p57 
Cross Corp. C&T substitutes own demo 
tor IMTS (T) Jan p41 
Detroit-style' automation. C. Emerson 
(SR) Jul p81 
C&T forms auto-industry unit (T) Aug p51 
New ways to build machine structures. J. 
Jablonowski (SR) Aug p87 
Crossenbacher. Big move to small cells. 
J. Jablonowski, A. Ashburn Dec p82 
Crown Inti. Exporting with aid from Exim- 
bank. Ivonne M. Laboy Aug p79 
Crucible Materials, Trent Tube Div. Ma- 
terials briefs (T) Jan p33 
Cryogenic Intl. That deep-freeze can be 
in-house (T) Dec p45 
Cummins Engine. New integrated sys- 
tems handle diverse industria! applications 
(T) Jun pi7 
Custom Automation. Self-propelled carri- 
ers offer t0.125-in. stopping accuracy, 
travel on Al track (T) Feb p33 
Custom Programming Unlimited. Turn, 
five-axis-mill in one setup. F. Mason 

Aug p69 
Cutler-Hammer Products. Controller of- 
fers 28 /Os (NPE) Aug p118 
Cutting Tool Div of Kobe Steel Ltd. Tool- 
ing briefs (T) Jun p27 
Cutting Tool Express. Tooling briefs 
(T) Apr p29 
Cutting Tools Inc. The 2 faces of cutting- 
tool reconditioning. F. Mason (SR) 

Feb p81 
Cybotech. Robot scribes ‘master model' to 
match port contour to aircraft skin (T) 

Mar p23 
Cytemp Specialty Steel, Div Cyclops. 
Cytemp automates CAP PM process 
(T) Dec p43 


D 

D’Andrea. Flexibility remains the goal 

Sep p151 
DACG Holding. Emhart finds buyer for Fel- 
lows (T) Jan p41 
Machine-too! briefs (T) Mar p43 
DCD Co. Software Directory Jun p77 
DEA. The advantages of phasing-in an 
FMS in measured steps. J. Jablonow- 
ski Apr p69 
Flexibility remains the goal Sep p151 
Big move to small celis. J. Jablonowski, A. 
Ashburn Dec p82 
DP Technology Corp. Personal comput- 
ers expand the CAM element of CAD/CAM 
(SR) Jun p63 
Software Directory Jun p77 
DUAP Ltd. Machine-tool briefs (T) 

Nov p57 
DYNA Mechtronics. Lathe (NPE) 

Jan p108 
Daewoo Tools. Lathe 
(NPE) May pii2 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Daihen. Welding equipment crosses to Ja- 
pan (T) Mar p29 
Daikin Industries Ltd. Tooling briefs 
(T) Aug p27 
Daimler Benz. Teaming lasers and robots. 
J.A. Vaccari (SR) May p85 
‘Detroit-style’ automation. C. Emerson 
(SR) Jul p81 
Dan Computers. X Window System will in- 
crease workstation applications (T) 

Mar p23 

Dana. Forgers turn to microalloyed steel, 
as-cast stock, for cost-effectiveness 

Jan p23 
‘Detroit-style’ automation. C. Emerson 
(SR) Jul p81 
Danobat. Spanish confident at Bilbao 
show (T) Jan p47 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Daratech Inc. CAD/CAM, CAE specs to or- 
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der (T) Nov p39 
Darex. The 2 faces of cutting-tool recondi- 
tioning. F. Mason (SR) Feb p81 
Data Acquisition Systems. Cytemp auto- 
mates CAP PM process (T) Dec p43 
Data Design. Job shop speeds NC pro- 
gramming. F. Mason Nov p74 
Data Enterprises. Too] management in 
aerospace. F. Mason Dec p78 
Data General. X Window System will in- 
crease workstation applications (T) 
Mar p23 
identification systems. P.P. Bose (SR) 
Mar p87 
NEMA mounts MAP/TOP effort (T) 
May p25 
Sheetmetal FMSs improve productivity, re- 
duce inventory, conserve materials (T) 
Dec p31 
Data Instruments Inc. Systems prevents 
die damage (NPE) Aug p117 
Data Resources. A flicker of hope for 1987 
growth (SR) Jan p85 
Datamat Programming Inc. PCs have dou- 
bled CAD installations but raise questions 
of ability, data exchange (SR) Jun p59 
Dataquest Inc. Europe leads in automa- 
tion (T) Jun p23 
Simulation software and solids models com- 
bine to help verify NC programs (T) 
Nov p39 
Davenport. Tooling focus at NSMPA meet- 
ing. F. Mason May p71 
Davidson. Big move to small cells. J. Jab- 
lonowski, A. Ashburn Dec p82 
DeJong. The 2 faces of cutting-tool recon- 
ditioning. F. Mason (SR) Feb p81 
DeVilbiss. Spray gun (NPE) May p120 
Paint-finishing agreement (T) Oct p29 
Trallfa moves in coating robots (T) 
Nov p47 
Finishing briefs (T) Dec p41 
DeViieg Machine Co. Okuma buys Caro- 
lina plant (T) Mar p43 
Presetter offers off-line setup (NPE) 
Oct p114 
Ideas for competing effectively Mar p78 
Identification systems. P.P. Bose (SR) 
Mar p87 
New ways to build machine structures. J. 
Jablonowski (SR) Aug p87 
Six-axis MC (NPE) Aug p109 
Gear-adjust system (NPE) Sep p84 
FMS installation spotlights enhancements 
in component technologies (T) Dec p27 
Boring, milling, and drilling machine offers 
+0.000,080-in. repeatability (NPE) 
Dec p103 
Dearman Intl. Tooling briefs (T) Mar p19 
Deckel AG. The 2 faces of cutting-tool re- 
conditioning. F. Mason (SR) Feb p81 
Ideas for competing effectively Mar p78 
New ways to build machine structures. J. 
Jablonowski (SR) Aug p87 
Machine-tool briefs (T) Sep p125 
Flexibility remains the goal Sep p151 
Deere & Co. Software tailored for sheet- 
metal FMSs (T) Nov p41 
Deere's ‘focused factory’. C. Emerson 
Nov p69 
Defiance Screw Machine Products. How 
does a meta! want to be cut? F. Mason 
Jul p57 
Deico Electronics. FMS speeds worksta- 
tion delivery. J.A. Vaccari Jul p62 
Delco Remy. ‘Detroit-style’ automation. C. 
Emerson (SR) Jul p81 
Delia Associates. Flexibility remains the 
goal Sep p151 
Deloitte Haskins & Sells. identification sys- 
tems. P.P. Bose (SR) Mar p87 
Delta Brands. Exporting with aid from Exim- 
bank. Ivonne M. Laboy Aug p79 
Delta G. Finishing briefs (T) Dec p41 
Delwal Mfg. System automates workpiece 
transfer (T) May p27 
Denniston & Denniston. Diversity is a hall- 
mark of IMPACT exhibit at AMS ‘87 
(T) Aug p21 
Detroit Broach Cutting Tools. Tooling 
briefs (T) Apr p29 
Detroit Tool Industries. Thread milling 
eliminates deburring in threading intersect- 
ing holes (T) Apr p27 
Devitt Machinery Co. New ways to build 
machine structures. J. Jablonowski 
(SR) Aug p87 
Diagraph. Identification systems. P.P. 
Bose (SR) Mar p87 
Diamant Metallplastic GmbH. New ways 
to build machine structures. J. Jablonow- 
ski (SR) Aug p87 
Diamond Abrasives. Tooling briefs 


(T) Apr p29 
Diamonite Products. Materials briefs 
(T) Sep p119 
Diemakers. New design, switch to magne- 
sium cut weight and cost of fan drives 
(T) Apr p35 
Digital. The personal computer in manu- 
facturing (SR) Jun p58 
Digital Electronic Automation Inc. CMMs 
connected to workstations (T) Jan p27 
Inspection Center (NPE) Sep p58 
Digital Equipment Corp. Integration, work- 
stations, and solids modeling dominate Aut- 
ofact (T) Jan p17 
‘Primitives’ programming software selects 
tools and makes NC program (T) Jan p19 
Sensor improves teach control: 7, Jan p25 
New systems Feb p17 


(1) 
Cell controllers; more PCs now (7) 
F 


eb p21 
The 2 faces of cutting-tool reconditioning. 
F. Mason (SR) Feb p81 
X Window System will increase workstation 
applications (T) Mar p23 
The advantages of phasing-in an FMS in 
measured steps. J. Jablonowski Apr p69 
For licensee Cat, another FMS (7) 

May p21 
Digital introduces industrial computer fam- 
ily for manufacturing integration (T) 

May p25 
NEMA mounts MAP/TOP effort (T) 

May p25 
FMS speeds workstation delivery. J.A. Vac- 
cari Jul p62 
Diversity is a hallmark of IMPACT exhibit 
at AMS '87 (T) Aug p21 
MAP climate: cloudy but clearing. G. Schaf- 
fer Aug p75 
MAP network at GM (T) Sep p105 
Flexibility remains the goal Sep p151 
CAPP on micro reduces costs (T) Oct p21 
Software tailored for sheetmetal FMSs 
(T) Nov p41 
Sheetmetal FMSs improve productivity, re- 
duce inventory, conserve materials 
(T) Dec p31 
DNC product in new GE Fanuc family 
(T) Dec p35 
Directronics. Used-machine listings serv- 
ice: direct, low fee, no guarantee (T) 

Aug p51 
Dixi. Dare to stop production. F. Ma- 
son Oct p65 
DoAll Co. Spanish confident at Bilbao 
show (T) Jan p47 
The 2 faces of cutting-tool reconditioning. 
F. Mason (SR) Feb p81 
ideas for competing effectively Mar p78 
Surface grinder (NPE) May p114 
End-mills are CNC-qualified (NPE) 

Jun p121 
New ways to build machine structures. J. 
Jablonowski (SR) Aug p87 
Doimak SA. Right-wheel infeed grinder 
(NPE) Sep ,»20 
Donsco. More casters rely on laser control 
(T) Dec p33 
Douglas Aircraft. Advanced composites 
perform well in long-term aircraft service 
(T) Feb p21 
Dow Chemical. ‘Mag’ block for racing-car 
engines (T) Apr p35 
Dravo Automation Sciences. First un- 
tended cell starts up in Air Force MIAS pro- 
ject aimed at subcontractors (T) Apr p21 
Dreis & Krump Mfg. Spanish confident at 
Bilbao show (T) Jan p47 
Dresser Industries. The advantages of 
phasing-in an FMS in measured steps. J. 
Jablonowski Apr p69 
DuPont. Ventilate when cutting Keviar 
(T) Jan p27 
Chrysler fined $295,000 by OSHA (T) 

Mar p39 
Composite rods may be next (T) Jul p25 
More-formable thermoplastics (T) Jul p29 
Materials briefs (T) Dec p45 
Dunaturria. Spanish confident at Bilbao 
show (T) Jan p47 
Duracut. Pulsed magnetism boosts tool 
life. J. Jablonowski Jan p80 
Dyn-America. Forming briefs (T) May p27 
Dynacircuits. Surface mounting for eiec- 
tronics Dec p92 
Dynamics Corp of America. States are 
free to tackle takeovers (T) Jun p45 


E 
E-Drive Design. Ball-screw drive for auto- 
matics (T) Mar p19 
E-Squared. Materials briefs (T) Dec p45 
E-Z Systems. Software Directory Jun p77 


ECS SpA. Flexibility remains the goal 

Sep p151 
EDAC Technologies Corp. Tooling briefs 
(T) Dec p31 
EDM Systems. Ideas for competing effec- 
tively Mar p78 
ESSA Machine Mfg Ltd. Flexibility re- 
mains the goal Sep p151 
ETG Industries. Real-time galvanic test 
checks heat-treated parts in production 
(T) Jul p21 
Ease Inc. Software enhances accuracy 
and consistency (SR) Jun p65 
Software Directory Jun p77 
Eastern Tool. Tooling focus at NSMPA 
meeting. F. Mason May p71 
Eaton. NEMA mounts MAP/TOP effort 
T) May p25 
etroit-style’ automation. C. Emerson 
(SR) Jul p81 
Eaton-Leonard. Machine-toc! briefs 
(T) Feb p39 
Eguro. New ways to build machine struc- 
tures. J. Jablonowski (SR) Aug p87 
Eimeidingen Corp. VTL cell slashes 
leadtime Aug p72 
Eisele. CNC lines automates gear cutting: 
new productivity for Harley Mar p73 
Electroform Machining Co Inc. Tooling 
briefs (T) Dec p31 
Electrolux AB. Machine-tool briefs 
Mar p43 
Machine-tool briefs (T) Dec p53 
Electronics Sortation Systems. Tooling 
briefs (T) Jan p21 
Elgin Diamond Products. Tooling briefs 
(T) Jul p19 
Elizabeth Carbide Die. On-site solvent re- 
covery May p75 
Ellison Machinery. Okuma buys Carolina 
plant (T) Mar p43 
New outlets (T) Mar p43 
Ideas for competing effectively Mar p7& 
Ellwood Uddehoim Steel. Better tool 
steels for hot metals (T) Sep p117 
Elox Div, Colt Industries. EDM stores 400 
programs (NPE) Sep p 24 
Elsag. Big move to small cells. J. Jablonow- 
ski, A. Ashburn Dec p82 
Eltech Associates. Directory Soft- 
ware Jun p77 
Eltee Pulsitron. EDM accepts 2200-Ib jobs 
(NPE) Jun p111 
Wire EDM (NPE) Jul p115 

Electromagnetic-chuck EDM (NPE) 
Sep p26 
Elwell-Parker Electric. AGV carries 
60,000 Ib (T) Feb p33 
Emergency Power Engineering. System 
automates wing drilling Jul p65 
Emhart. Emhart finds buyer for Fellows 
(T) Jan p41 
Machine-tool briefs (T) Mar p43 
Empire Abrasive Equipment. Abrasive- 
blasting machine (NPE) May p122 
Encode Inc. 3D machining module 
(NPE) Sep p66 

CAD/CAM is for mold makers (NPE) 
Oct p112 
Encode Technology. Directory Soft- 
ware Jun p77 
Enercon. System monitors induction heat- 
ing (T) Jan p23 
Engineering Group. Mac NC program- 
ming goes to Japan Nov p76 
Engis. The 2 faces of cutting-tool recondi- 
tioning. F. Mason (SR) Feb p81 
The 2 faces of cutting-tool reconditioning. 
F. Mason (SR) Feb p81 
Grinding for computer industry Sep p156 
Enoch Mfg. Tooling focus at NSMPA meet- 
ing. F. Mason May p71 
Entec Scientific Corp. Directory Soft- 
ware Jun p77 
Environmental Protection Agency. Firms 
can trade emission rights (T) Jan p43 
Tax on emissions is resisted (T) Oct p49 
Eriez Magnetics. ‘Detroit-style’ automa- 
tion. C. Emerson (SR) Jul p81 
Emault-Toyoda Automation. Turning cen- 
ters (NPE) Mar p120 
Essex R&D. Manual EDMs become CNC 
(T) Feb p21 
Essex R&D EDM Systems. Variety of met- 
alcutting machine tools debut at 24th 
Westec show (T) May p27 
Essex Specialty Products. Adhesive 
bonds for assembling preprimed structural 
steel (T) May p37 
Etxe-tar. Spanish confident at Bilbao show 
{T) Jan p47 
Eutectic Electronics Inc. Directory Soft- 
ware Jun pv7 





Evergreen Engineering Assoc. The 2 
faces of cutting-tool reconditioning. F. Ma- 
son (SR) Feb p81 
Grinder sharpens carbide drills (NPE) 

Nov p115 
Ewag. The 2 faces of cutting-tool recondi- 
tioning. F. Mason (SR) Feb p81 
Ex-Cell-O Compressor Components. Ar- 
tificial intelligence helps solve quality prob- 
lems for investment casting (T) May p37 
Ex-Cell-O Corp. Machine-tool briefs 
(T) Dec p53 
Ex-Cell-O Operations, Textron. Tooling 
briefs (T) Jan p21 
Exotic Metals. Powder-metal forging, 
isostatic pressing lead to award-winning 
parts (T) Jul p23 


F 

FIA GmbH. Teaming lasers and robots. 
J.A. Vaccari (SR) May p85 
FKH. The 2 faces of cutting-tool recondi- 
tioning. F. Mason (SR) Feb p81 
FMS. Advances in sensors enhance free- 
ranging capabilities of AGVs (T) Apr p39 
FOSECO, Foundry Products Div. Caster 
assesses CAD/CAM (T) Jan p23 
Factorial Systems. Diversity is a hallmark 
of IMPACT exhibit at AMS '87 (T) Aug p21 
Factrot Inc. Software can help any shop 
manage its manufacturing operation 
(SR) Jun p69 
Software Directory Jun p77 
Fairchild Data. NEMA mounts MAP/TOP 
effort (T) May p25 
Fairchild Semiconductor. !ntegration, 
workstations, and solids modeling domi- 
nate Autofact (T) Jan p17 
Fairfield Tool. Forming briefs (T) Oct p35 
Falcon Tool. The 2 faces of cutting-tool re- 
conditioning. F. Mason (SR) Feb p81 
Famtec. Big move to small cells. J. Jab- 
lonowski, A. Ashburn Dec p82 
Fansteel. Tooling briefs (T) Mar p19 
Fanuc Ltd. Pratt & Whitney Div sold by 
Colt (T) Jan p41 
Japan's machine-tool builders enjoy sales 
gain in past fiscal year (T) Jan p47 
Spanish confident at Bilbao show (T) 

Jan p47 
The 2 faces of cutting-tool reconditioning. 
F. Mason (SR) Feb p81 
GE, Fanuc divide up chores in new joint ven- 
ture. One casualty: GE's 2000 CNC 
(T) Mar p17 
6-spindle automatics get CNC. F. Ma- 
son Mar p80 
Tooling briefs (T) Jun p27 
Software enhances accuracy and consis- 
tency (SR) Jun p65 
Japanese back MAP standard (T) Aug p23 
Tooling briefs (T) Sep p109 
C&T, Milacron again top list of machine- 
tool (T) Sep p125 
Flexibility remains the goal Sep p151 
Tooling briefs (T) Oct p27 
Fanuc-Sien.ens. GE, Fanuc divide up 
chores in new joint venture. One casualty: 
GE's 2000 CNC (T) Mar p17 
Farrel. New ways to build machine struc- 
tures. J. Jablonowski (SR) Aug p87 
Fastcut Tool. Pratt & Whitney Div sold by 
Colt (T) Jan p41 
Fata European Group. Building assembly 
automation. C. Emerson Mar p67 
Favretto. Big move to small cells. J. Jab- 
lonowski, A. Ashburn Dec p82 
Federal Products Corp, an Esterline com- 
pany. Cantilever-style CMM (NPE) 

Sep p64 
Dare to stop production. F. Mason Oct p65 
Feldmann. Punching and bending FMSs 
expand for office-furniture applications 
(T) Nov p41 
Fellows. Emhart finds buyer for Fellows 
(T) Jan p41 
Machine-tool briefs (T) Mar p43 
New ways to build machine structures. J. 
Jablonowski (SR) Aug p87 
Fenestra. Robotic bonding for house doors 
(T) Mar p29 
Robots adhesive-bond doors. A. Zimmer- 
man Jul p64 
Ferraloy. Powder-metal forging, isostatic 
pressing lead to award-winning parts 
(T) Jul p23 
Ferranti. Teaming lasers and robots. J.A. 
Vaccari (SR) May p85 
Ferrari. ‘Detroit-style’ automation. C. Emer- 
son (SR) Jul p81 
Ferreirinha e Irmao. At Portuguese ma- 
chine-tool show, an attempt to broaden 
home industry (T) Feb p43 


Ferro. Finishing briefs (T) 
Fiat. Materials briefs (T) May p37 
Fidia SpA. Flexibility remains the 
goal Sep p151 
Fina Oil & Chemical. Chrysler fined 
$295,000 by OSHA (T) Mar p39 
Fine-Blanking Ltd. Abrasive water jet cuts 
composites (T) Nov p37 
Finn-Power Inti Inc. CNC turret punch 
press (NPE) Sep p50 
First Productivity Corp. Software can 
help any shop manage its manufacturing 
operation (SR) Jun p69 
Software Directory Jun p77 
Fischer Bohle. briefs 
(T) Sep p125 
Fitz-Rite Products. Toolholder line is ex- 
panded (NPE) Jun pi28 
Florida Fineblanking. Forming briefs 
(T) Feb p29 
Forming briefs (*) Oct p35 
Flow Systems. Abrasive jet helps fit Navy 
ships (1) Jan p74 
Tooling briefs (T) Dec p31 
Robots 11 indicates evolutionary advances 
and more software (T) Jun p31 
Ford Motor Co. Forgers turn to microal- 
loyed steel, as-cast stock, for cost-effective- 
ness (T) Jan p23 
Spanish confident at Bilbao show (T) 

Jan p47 
Broadband net for Ford plants (T) Feb p21 
Ford will go far for PM parts, if. . . (T) 

Feb p29 
Forming briefs (T) Feb p29 
Automakers turn to lost-foam casting for in- 
take manifolds and cylinder heads (T) 

Mar p27 
Preprimed steel judged acceptable for 
stamping large truck panels (T) Apr p33 
Powder-metai forging, isostatic pressing 
lead to award-winning parts (T) Jul p23 
Chrysler plans robotic expansion (T) 

Jul p31 
‘Detroit-style’ automation. C. Emerson 
(SR) Jul p81 
The AM Award: Richard E.Dauch Dec p67 
Forest-Liné. Toshiba mounis lobbying ef- 
fort (T) Oct p47 
Five-axis vertical-spindle MC has 30-hp mo- 
tor, revs to 4000 rpm (NPE) Nov p115 
Forst. The 2 faces of cutting-tool recondi- 
tioning. F. Mason (SR) Feb p81 
Fortuna-Werke Maschinenfabrik. CNC 
grinder (NPE) Feb p110 
Tooling briefs (T) Jul p19 
Fourth Shift Corp. Software Directory 

Jun p77 
Fowler Co Inc. The 2 faces of cutting-tool 
reconditioning. F. Mason (SR) Feb p81 
Carbide Impregnator (NPE) Sep p95 
Fox Research. Software Directory 

Jun p77 
Foxboro. NEMA mounts MAP/TOP effort 
(T) May p25 
Japan implements CIM differently (T) 

Dec p29 
Francis Rollier SA. The 2 faces of cutting- 
tool reconditioning. F. Mason (SR) 

Feb p81 
Fritz Heckert. East Bloc still pushes FMS. 
R. Lewald May p78 
Fritz Studer AG. New ways to build ma- 
chine structures. J. Jablonowski (SR) 

Aug p87 
Frost & Sullivan. Controls: more power, 
less cost (T) Mar p17 
Identification systems. P.P. Bose (SR) 

Mar p87 
Assembly lines and mass production give 
way to flexibility by computer (T) May p23 
European computer control to triple 
(T) May p23 
Fuji Kagakushi Kogyo. Identification sys- 
tems. P.P. Bose (SR) Mar p87 
Fujikosi Nachi. Automaking the Toyota/ 
GM way. Paul Kemezis Jan p67 
Fujitsu. Japan implements CIM differently 
(T) Dec p29 
Fusion. Indexing system (NPE) May p126 


Dec p41 


Machine-tool 


G 

G&L Machine Tool Co, div of Giddings 
& Lewis. Sixty-tool changer (NPE) 

Sep p84 
G&W Machine. Machine-tool briefs 
(T) May p49 
GCA Corp. Surface roughness down to the 
atom (T) Dec p39 
GE Calma. Integration, workstations, and 
solids modeling dominate Autofact (T) 

Jan p17 


Watervliet Arsenal DNC (T) Oct p23 


GE Fanuc. GE Fanuc says its real-time fac- 
tory LAN has migration path to MAP 
(T) Jun p19 
Watervliet Arsenal DNC (T) Oct p23 
GE Fanuc, Mazak introduce 32-bit com- 
puter numerical controls at 7.EMO (T) 

Dec p35 
GE Fanuc Automation. GE, Fanuc divide 
up chores in new joint venture. One casu- 
alty: GE's 2000 CNC (T) Mar p17 
GE Fanuc, Mazak introduce 32-bit com- 
puter numerical controls at 7.EMO (T) 

Dec p35 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
GE Fanuc Automation North America. 
Automated information system essential to 
computer-integrated manufacturing 


(T) Dec p27 
GE Fanuc Automation North America 
Inc. DNC product in new GE Fanuc family 


(T) Dec p35 
GE, Aircraft Engine Business Group. Soft- 
ware enhances accuracy and consistency 
(SR) Jun p65 
GE, Carboloy Systems Product Opera- 
tions. Coated inserts turn iron/steel 
(NPE) Jun p122 
GEC Automation Projects Inc. Directory 
Software Jun p77 
GK Indexable. The 2 faces of cutting-tool 
reconditioning. F. Mason(SR) Febpé81 
GM Fanuc. Seam sealing with robot and 
vision saves both time and materials 
(T) Dec p41 
GMF Robotics. System automates debur- 
ting. Christopher Benoy Feb p70 
Custom grippers handle adhesives 
(T) Mar p27 
GMF forecasts non-auto growth (T) 

Mar p27 
Building assembly automation. C. Emer- 
son Mar p67 
FMS caters to small lots Apr p73 
Robots 11 indicates evolutionary advances 
and more software (T) Jun p31 
Clean-room robot meets Class 10 
(NPE) Jun p113 
Clean-room robot (NPE) Sep p65 
Paint-finishing agreement (T) Oct p29 
Robots and vision for parts unloading 
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ct p68 
New Robots and GMF controller (T) 
Nov p47 
Finishing briefs (T) Dec p41 
Surface mounting for electronics Dec p92 
GOLTL Spanish confident at Bilbao show 
(T) Jan p47 
GSE Inc. Software packages enhance ac- 
curacy and speed of cost estimating 
(SR) Jun p61 
GTE Valenite Corp. New cutting tools at 
Westec (T) May p29 
Tooling briefs (T) Jun p27 
Tap drivers are self-reversing (NPE) 

Jun p118 
How does a metal want to be cut? F. Ma- 
son Jul p57 

Monitoring and quick-change tools (T) 
Sep p107 
GTE Valeron. Patent actions on EDM, 
probes settled (T) Feb p39 
CNC lines automate gear cutting: new pro- 
ductivity for Harley Mar p73 
New cutting tools at Westec (T) May p29 
GTE Valeron Corp, Digital Techniques di- 
vision. Gaging system offers SPC 
(NPE) Oct p116 
GTE Valeron, Digital Techniques Div. 

identification systems. P.P. Bose (SR) 
Mar p87 
VTL cell slashes leadtime Aug p72 
GTE Valeron, Valenite Div. Pulsed mag- 

netism boosts tool life. J. Jablonowski 
Jan p80 
Gallmeyer & Livingston. The 2 faces of 
cutting-tool reconditioning. F. Mason 
(SR) Feb p81 
Gardner Machines, Litton Ind Automa- 
tion Systems. Litton to acquire Lamb Tech- 
nicon (T) Apr p49 
Garrett AiResearch Mfg Co. Multispindle, 
four- and five-axis high-sped milling of com- 
plex surfaces (T) Dec p29 
Tool management in aerospace. F. Ma- 
son Dec p78 
Garrett Ceramics Components. Materials 
briefs (T) Aug p41 
Garrett Turbine Engine. Car turbocharger 
gets ceramic rotor (T) Apr p35 
Gear & Broach. Pulsed magnetism boosts 
tool life. J. Jablonowski Jan p80 
General Dynamics Corp. Vision to match 


grippers to parts (T) Feb p31 
Identification systems. P.P. Bose (SR) 
Mar p87 
Biggest order yet for tape layers (T) 
Jun p29 
Chrysler cited for poor ergonomics (T) 
Jun p39 
The cost of not complying goes up (T) 
Sep p131 
Intense competition shapes up for ad- 
vanced tactical fighter (T) Oct p35 
Automating Composites Fabrication. J. Vac- 
cari (SR) Nov p87 
FMS installation spotlights enhancements 
in component technologies (T) Dec p27 
General Electric. Spanish confident at Bil- 
bao show (7) Jan p47 
Cutting short-run elapsed time Feb p72 
The 2 faces of cutting-tool reconditioning. 
F. Mason (SR) Feb p81 
GE, Fanuc divide up chores in new joint ven- 
ture. One casualty: GE's 2000 CNC 
(T) Mar p17 
Belcan buys Lodge & Shipley (T) Mar p43 
Industrial microcomputers: new workhorse 
for US factories (T) Apr p25 
More plastics tailored for cars (T) Apr p39 
GE, Mandelli becomes licensees of Molins' 
patents on FMSs (T) May p21 
IGES team wins Jaquard award (T) 
May p25 
Risk notification gains support (T) Jun p41 
FMS speeds workstation delivery. J.A. Vac- 
cari Jul p62 
System automates wing drilling Jul p65 
VTL cell slashes leadtime Aug p72 
Trends in EDM wire. Michael J 
Dudas Aug p74 
Tooling briefs (T) Sep p109 
CNC retrofit for electron-beam welders 
saves (T) Sep p121 
Molins patents on FMSs are licensed 
(T) Oct p21 
Punching and bending FMSs expand for of- 
fice-furniture applications (T) Nov p41 
Automating Composites Fabrication. J. Vac- 
cari (SR) Nov p87 
Automated information system essential to 
computer-integrated manufacturing 
(T) Dec p27 
General Electric Applications Develop- 
ment Center. Car fenders go to thermoplas- 
tics (T) Jul p29 
General Electric Carboloy. Flexibility re- 
mains the goal Sep p151 
General Electric Co PLC. Caterpillar intro- 
duces free-ranging AGV that scans bar- 
coded targets (T) Oct p41 
General Electric Corp Business Group. 
Dare to stop production. F. Mason Oct p65 
General Electric, Automation Controls 
Operation. Programmer (NPE) Jan p116 
Software program (NPE) Feb p116 
General Electric, Corporate R&D Lab. 
Nickel aluminides can be ductile (T) 
Oct p37 
General Electric, Jet Engine Business 
Group. Video disks speed training. A. 
Zimmerman Jan p83 
General Industrial Diamond. The 2 faces 
of cutting-tool reconditioning. F. Mason 
(SR) Feb p81 
General Motors Canada Ltd. Turn-broach- 
ing auto crankshafts (T) Sep p107 
General Motors Corp. Accord reached on 
Toyota plant (T) Jan p45 
Spanish confident at Bilbao show (T) 
Jan p47 
Automaking the Toyota/GM way. Paul 
Kemezis Jan p67 
GM, Cat license Molins patents. Third pat- 
ent strengthens FMS claims (T) Feb p17 
Forming briefs (T) Feb p29 
Automakers turn to lost-foam casting for in- 
take manifolds and cylinder heads (T) 
Mar p27 
Machine-tool briefs (T) Mar p43 
Building assembly automation. C. Emer- 
son Mar p67 
ITI, five years old, changes its president 
(T) Apr p21 
GE, Mandelli becomes licensees of Molins’ 
patents on FMSs (T) May p21 
Assembly lines and mass production give 
way to flexibility by computer (T) May p23 
Teaming lasers and robots. J.A. Vaccari 
(SR) May p85 
MAP simplifies network for robots (T) 
Jun p19 
Powder-metal forging, isostatic pressing 
lead to award-winning parts (T) Jul p23 
Car fenders go to thermoplastics (T) 
Jul p29 
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How does a metal want to be cut? F. Ma- 
son Jul p57 
‘Detroit-style’ automation. C. Emerson 
(SR) Jul p81 
Automated electric monorail reduces gas- 
tank-production time (T) Aug p43 
MAP climate: cloudy but clearing. G. Schaf- 
fer Aug p75 
New ways to build machine structures. J. 
Jablonowski (SR) Aug p87 
With ZA alloys, zinc diecastings fight back 
for auto, truck applications (T) Sep p117 
Help for MAP implementation (T) Oct p21 
Molins patents on FMSs are licensed 
(T) Oct p21 
The AM Award: Richard E.Dauch Dec p67 
General Motors, BOC Div. Abrasive water 
jet cuts composites (T) Nov p37 
General Motors, Buick Motors Div. Car 
turbocharger gets ceramic rotor (T) 

Apr p35 
General Motors, Central Foundry Div. 
More casters rely on laser control (T) 

Dec p33 
General Motors, Chevrolet-Pontiac-Can- 
ada. Building assembly automation. C. 
Emerson Mar p67 
Assemble panels to auto bodies (T) 

Jun p33 
General Motors, Deico Moraine Div. Pow- 
der-metal forging, isostatic pressing lead to 
award-winning parts (T) Jul p23 
General Motors, EDS Div. !dentification 
systems. P.P. Bose (SR) Mar p87 
General Motors, Research Laboratories. 
What's new in metalworking research 

Jul p70 
General Motors, Tech Center. MAP cli- 
mate: cloudy but clearing. G. Schaffer 

Aug p75 
General Numeric Corp. Cutting short-run 
elapsed time Feb p72 
GE, Fanuc divide up chores in new joint ven- 
ture. One casualty: GE's 2000 CNC 
(T) Mar p17 
Software Directory Jun p77 
Ideas for competing effectively Mar p78 
Press contro! (NPE) Aug p116 
Programming system (NPE) Sep p75 
General Products. ‘Detroit-style’ automa- 
tion. C. Emerson (SR) Jul p81 
General Scanning. Kits for tryouts and pro- 
duction (T) Jun p31 
General Tool. Video disks speed training. 
A. Zimmerman Jan p83 
Georg Fischer AG. Flexibility remains the 
goal Sep p151 
George Fischer Ltd. New ways to build ma- 
chine structures. J. Jablonowski (SR) 

Aug p87 
Machine-tool briefs (T) Sep p125 
Big move to small cells. J. Jablonowski, A. 
Ashburn Der p82 
Gibbs & Associates. Personal computers 
expand the CAM element of CAD/CAM 
(SR) Jun p63 
Software Directory Jun p77 
Job shop speeds NC programming. F. Ma- 
son Nov p74 
Giddings & Lewis. The 2 faces of cutting- 
tool reconditioning. F. Mason (SR) 

Feb p81 
ideas for competing effectively Mar p78 
The advantages of phasing-in an FMS in 
measured steps. J. Jablonowski Apr p69 
Fife from K&T to G&L COO (T) = Jul p39 
Two-axis lathe is for job shops (NPE) 

Dec p105 
Giddings & Lewis Electronics. CNC lines 
automate gear cutting: new productivity for 
Harley Mar p73 
Giddings & Lewis Electronics Co. Direc- 
tory Software Jun p77 
Giddings & Lewis/Bickford Machines. 
The 2 faces of cutting-tool reconditioning. 
F. Mason (SR) Feb p81 
Giddings & Lewis/Davis Machines. The 
2 faces of cutting-tool reconditioning. F. Ma- 
son (SR) Feb p81 
Gildemeister. East Bloc still pushes FMS. 
R. Lewald May p78 
GE Fanuc, Mazak introduce 32-bit com- 
puter numerical controls at 7.EMO (T) 

Dec p35 
Machine-tool briefs (T) Dec p53 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Giiman Engineering & Mfg. ‘Detroit-style’ 
automation. C. Emerson (SR) Jul p81 
Machine-tool briefs (T} Sep p125 
Gilman Engineering Mfg. Machine-tool 
briefs (T) Jun p43 
Gleason. Big move to small cells. J. Jab- 
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lonowski, A. Ashburn Dec p82 
Gleason Corp. Machine-tool briefs 
(T) Sep p125 
Gleason Works. CNC lines automate gear 
cutting: new productivity for Harley 
Mar p73 
C&T, Milacron again top list of machine- 
tool (T) Sep p125 
Flexibility remains the goal Sep p151 
NMTBA elects Moore chairman (T) 
Dec p51 
Glendo. The 2 faces of cutting-tool recon- 
ditioning. F. Mason (SR) Feb p81 
Gleno. The 2 faces of cutting-tool recondi- 
tioning. F. Mason (SR) Feb p81 
Gnosis inc. Software can help any shop 
manage its manufacturing operation 
(SR) Jun p69 
Software Directory Jun p77 
Goldsworthy Engineering. Automating 
Composites Fabrication. J. Vaccari 
(SR) Nov p87 
Gorham Advanced Materials Institute. 
Materials briefs (T) Oct p39 
Gorham Inti. More on forming parts from 
powder (T) Feb p29 
Forming briefs (T) Sep p111 
Goss & DeLeeuw Machine Co. Spanish 
confident at Bilbao show (T) Jan p47 
Two-spindle CNC chucker (NPE) Sep p19 
Gould Inc. MAP climate: cloudy but clear- 
ing. G. Schaffer Aug p75 
Automating the Mint (T) Sep p111 
Small Ple (NPE) Sep p75 
Gould Pumps. Cutting machine with PC 
control. C. Emerson Oct p72 
Gould, Industrial Automation Systems 
Div. PLC (NPE) Mar p130 
If it fails, pray for redundancy (T) Apr p25 
Dual languages developed for programma- 
ble controllers (T) Jul p21 
Grace. New alloy bucks heat to 2000F 
(T) Dec p43 
Graco Robots Inc. Robots 11 indicates 
evolutionary advances and more software 
{T) Jun p31 
Electric, hydraulic robots paint (NPE) 
Jun p115 
Graffenstaden. Machine-too!l briefs 
(T) Aug p53 
Graftek Inc. New ways to build machine 
structures. J. Jablonowski (SR) Aug p87 
Granquist. New outlets (T) Mar p43 
Graph-Tech. Abrasive water jet cuts com- 
posites (T) Nov p37 
Gray Co. Machine-tool briefs (T) Oct p51 
Graziano & Co SpA. Machine-tool briefs 
(T) Aug p53 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Greater Cincinnati Industrial Training 
Corp. Video disks speed training. A. Zim- 
merman Jan p83 
Video courses in machining (T) Oct p27 
Greco Systems. Software Directory 
Jun p77 
Greenfield Industries Inc. End-mill hold- 
ers minimize chatter (NPE) Jun p125 
Counterbores are  cylindrical-ground 
(NPE) Oct p118 
Greenfield Tap & Die. “ooling focus at 
NSMPA meeting. F. Mason May p71 
Greenleaf. Tooling briefs (T) Apr p29 
Software enhances accuracy and consis- 
tency (SR) Jun p65 
Greenlee. Ball-screw drive for automatics 
(T) Mar p19 
Grinding Technology Inc. The 2 faces of 
Cutting-tool reconditioning. F. Mason 
(SR) Feb p81 
Hew outlets (T) Sep p127 
Grob Inc. New ways to build machine struc- 
tures. J. Jablonowski (SR) Aug p87 
Gros-ite Industries. Tooling briefs 
(T) Dec p31 
Grotnes Metalforming. Abrasive water jet 
cuts composites (T) Nov p37 
Grumman Aerospace. New liability rules 
for DOD suppliers (T) Feb p37 
The 2 faces of cutting-too! reconditioning. 
F. Mason (SR) Feb p81 
CNC retrofit for electron-beam welders 
saves (T) Sep p121 
Grumman Aircraft Systems. System auto- 
mates wing drilling Jul p65 
Guhring. The 2 faces of cutting-tool recon- 
ditioning. F. Mason (SR) Feb p81 
Tooling briefs (T) Aug p27 
Drill selection by portable computer 
(T) Sep p109 
Guhring Automation GmbH. Tooling 
briefs (T) Dec p31 
Big move to small cells. J. Jablonowski, A. 


Ashburn Dec p82 
Guhring Inc. Carbide drills & reamers 
(NPE) Sep p86 
Guimaraes e Filho Lda. At Portuguese ma- 
chine-tool show, an attempt to broaden 
home industry (T) Feb p43 
Gulf & Western Industries. Tooling briefs 
(T) Jul pi9 
Guyson Corp of USA. System automates 
deburring. Christopher Benoy Feb p70 


H 
HOT International. The 2 faces of cutting- 
tool reconditioning. F. Mason (SR) 
Feb p81 
Haas Automation. The 2 faces of cutting- 
tool reconditioning. F. Mason (SR) 
Feb p81 
Haber Tool. Pratt & Whitney Div sold by 
Colt (T) Jan p41 
Hackett. New outlets (1) Mar p43 
Hahn & Kolb. The 2 faces of cutting-tool 
reconditioning. F. Mason(SR) Febp81 
Haller GmbH. The 2 faces of cutting-tool 
reconditioning. F. Mason(SR) Febp81 
Hallidie Machinery. AMTDA for better ties 
with builders (T) May p49 
Haltech Ltd. Software enhances accuracy 
and consistency (SR) Jun p65 
Hammond Machinery. The 2 faces of cut- 
ting-tool reconditioning. F. Mason 
(SR) Feb p81 
Hanna Chemical Coating. Prepainted 
steel has leather look (T) Aug p41 
Hardinge Bros Inc. Cutting short-run 
elapsed time Feb p72 
Ideas for competing effectively Mar p78 
Colletchanger works from robot (T) 
Apr p33 
New ways to build machine structures. J. 
Jablonowski (SR) Aug p87 
Chucker and bar machine (NPE) Sep p34 
Harig Products. The 2 faces of cutting- 
tool reconditioning. F. Mason (SR) 
Feb p81 
Harley-Davidson. CNC lines automate 
gear cutting: new productivity for Har- 
ley Mar p73 
Teaming lasers and rcbots. J.A. Vaccari 
(SR) May p85 
With ZA alloys, zinc diecastings fight back 
for auto, truck applications (T) Sep p117 
Harnischfeger Engineers. Systems 
houses notable at Promat (T) Apr p41 
Haro. The 2 faces of cutting-tool recondi- 
tioning. F. Mason (SR) Feb p81 
Harpers. Punching and bending FMSs ex- 
pand for office-furniture applications 
(7) Nov p41 
Harrison & Sons Ltd, REM Sales Inc. 
17.75-in. swing lathe (NPE) Sep p20 
Harsco. New systems (T) Feb p17 
Hasbach Co. Job shop speeds NC pro- 
gramming. F. Mason Nov p74 
Hauni-Blohm-Schaudt Inc. Creep-feed 
unit grinds 40 x 16 in. (NPE) Jun p111 
Universal grinder (NPE) Sep p24 
Profile grinder offers creep feed 
(NPE) Nov p121 
Haves. Predicting case depths for vacuum 
carburizing. J. Vaccari Sep p160 
Haynes Intl. Materials briefs (T) Dec p45 
Heald Div of Cincinnati Milacron. Grinder 
offers two-axis (NPE) Aug p104 
Heald Machine Div, Cincinnati Milacron 
Inc. Grinding for computer industry 
Sep p156 
Heckler & Koch. Flexibility remains the 
goal Sep p151 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Hegenscheidt. Big move to small cells. J. 
Jablonowski, A. Ashburn Dec p82 
Heid. Teaming lasers and robots. J.A. Vac- 
cari (SR) May p85 
Flexibility remains the goal Sep p151 
Heidenhain Corp. Multiaxis options im- 
prove control (T) Jan p19 
Ideas for competing effectively Mar p78 
Linear transducers (NPE) Sep p92 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Heim Corp. Straight slides (NPE) Sep p44 
Gap press offers 32 tons (NPE) Oct p101 
Helitech Associates. CNC grinder 
(NPE) Feb p108 
Heller Machine Tools. Machine-tool briefs 
(T) Mar p43 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Helmsman Systems. Directory Soft- 
ware Jun p77 
Henry Mann. Surface mounting for electron- 


ics Dec p92 
Herdieckerhoff. Materials briefs (T) 

Dec p45 
Hermes Machine Tool. Turn, five-axis- 
mill in one setup. Fred Mason Aug p69 
Hermle. Big move to smail cells. J. Jab- 
lonowski, A. Ashburn Dec p82 
Herr Voss. Forming briefs (T) Sep p111 
Hewlett Packard Co. Tool for managing in- 
tegration of geometric and alphanumeric da- 
tabases (T) Feb p17 
Fabricators turn to laser robotics (T) 

Mar p21 
X Window System will increase workstation 
applications (T) Mar p23 
Identification systems. P.P. Bose (SR) 

Mar p87 
CAD system (NPE) Mar p125 
Industrial microcomputers: new workhorse 
for US factories (T) Apr p25 
FMS caters to small lots Apr p73 
NEMA mounts MAP/TOP effort (T) 

May p25 
HP adds to advanced line (T) Jun p21 
Laser-based measuring system is not de- 
pendent on mechanical rigidity (T) 

Aug p33 
MAP climate: cloudy but clearing. G. Schaf- 
fer Aug p75 
MAP network at GM (T) Sep p105 
Design & drafting system (NPE) Sep p68 
Dare to stop production. F. Mason Oct p65 
Automating Composites Fabrication. J. Vac- 
cari (SR) Nov p87 
Hewlett-Packard Engineering Systems 
Group. Fast-track tooling design. Rex 
Seader, Bill Tobin Nov p77 
Heyligenstaedt & Comp Werkzeugmasch- 
inenfabrik. Lathe (NPE) May p110 
Hi-Tech Automation. Tooling briefs 
(T) Dec p31 
High Tech Research. Directory Soft- 
ware Jun p77 
Hill Loma. Machine-tool briefs (T) 

Mar p43 
Hirata. Robots 11 indicates evolutionary ad- 
vances and more software (T) Jun p31 


Hirotsugu Kamakura. Machine-too! briefs 
(T) Aug p53 
Hirscheider GmbH. Machine-tool briefs 


(T) Nov p57 
Hirschmann Corp. The 2 faces of cutting- 
tool reconditioning. F. Mason (SR) 

Feb p81 
Lathe offers six-axis control (NPE) 

Nov p116 

Hitachi America Lid. ideas for competing 
effectively Mar p78 
EDM cuts 28-in. 2/hr (NPE) Sep p 23 
Hitachi Kasei Ceramics. Materials briefs 
(T) Aug p41 
Hitachi Seiki. Japan's machine-tool build- 
ers enjoy sales gain in past fiscal year 
(T) Jan p47 
Ideas for competing effectively Mar p78 
Machining center (NPE) Mar p114 
Variety of metalcutting machine tools de- 
but at 24th Westec show (T) May p27 
C&T, Milacron again top list of machine- 
tool (T) Sep p125 
Flexibility remains the goal Sep p151 
MC with 0.0002-in. accuracy (NPE) 

Sep p42 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Hitachi-Seiki. Software packages en- 
hance accuracy and speed of cost estimat- 
ing (SR) Jun p61 
Hobart Bros. Welding briefs (T) Apr p41 
‘Synergic’ pulsed welding (T) May p41 
Welding briefs (T) May p41 
Hobart/Oerlikon agreement(T) Oct p33 
Honda Engineering. ‘Detroit-style’ automa- 
tion. C. Emerson (SR) Jul p81 
Honda Motor. ‘Detroit-style’ automation. 
C. Emerson (SR) Jul p81 
Honeywell. Japan implements CIM differ- 
ently (T) Dec p29 
Honeywell Intl. NEMA mounts MAP/TOP 
effort (T) May p25 
Hosoi. How does a metal want to be cut? 
F. Mason Jul p57 
Hougen Mfg Co Inc. Tooling briefs 
(T) Dec p31 
Houtzeel Consultancy. ‘Primitives’ pro- 
gramming software selects tools and 
makes NC program (T) Jan p19 
Hudson Automatic Machine & Tool Co. 
Forming briefs (T) Oct p35 
Hueller Hille. Machine-tool briefs (T) 

Mar p43 
Big move to small cells. J. Jablonowski, A. 





Ashburn Dec p82 
Huffman. The 2 faces of cutting-tool recon- 
ditioning. F. Mason (SR) Feb p81 
Big move to srmall celis. J. Jablonowski, A. 
Ashburn Dec p82 
Hughes Aircraft. FMS speeds workstation 
delivery. J.A. Vaccari Jul 
Hughes Aircraft Co. HSM with small end- 
mills (T) Jun p25 
Huller-Hille. ‘Detroit-style’ automation. C. 
Emerson (SR) Jul p81 
Hunter Ao The 2 faces of cutting- 
tool reconditioning. F. Mason (SR) 

Feb p81 
Hurco Companies Inc. Machine-tool 
briefs (T) Mar p43 
Machine-tool briefs (T) Sep p125 
Hurco Mfg Co. Spanish confident at Bil- 
bao show (T) Jan p47 
Machine-tool briefs (T) Feb p39 
Ideas for competing effectively Mar p78 
Machining center (NPE) Mar p112 
CNC (NPE) May p116 
Personal computers expand the CAM ele- 
ment of CAD/CAM (SR) Jun p63 
Software Directory Jun p77 
Three-axis vertical-spindle (NPE) 

Aug p106 

Vertical, bed-type MC (NPE) Sep p19 
Hure. Machine-tool briefs (T) Aug p53 
Huron Automatic Screw. Tooling focus at 
NSMPA meeting. F. Mason May p71 
Huron-Graffenstaden. Machine-iool briefs 
(T) Aug p53 
Hurth. Big move to small cells. J. Jablonow- 
ski, A. Ashburn Dec p82 
Hybco. The 2 faces of cutting-tool recondi- 
tioning. F. Mason (SR) Feb p81 
Hydro-Stack. Turn, five-axis-mill in one 
setup. Fred Mason Aug p69 
Hydromat. Machine-tool briefs (T) 

Feb p39 


! 
IBH. Teaming lasers and robots. J.A. Vac- 
cari (SR) May p85 
IBM. Integration, workstations, and solids 
modeling dominate Autofact (T) Jan p17 
‘Primitives’ programming software selects 
tools and makes NC program (T) Jan p19 
Integrating induction hardening. Peter J. 
Wolf, Ronald R. Akers Jan p76 
Voice control for personal computer simpli- 
fies hands-off data entry (T) Feb p21 
The 2 faces of cutting-tool reconditioning. 
F. Mason (SR) Feb p81 
Fabricators turn to laser robotics (T) 
Mar p21 
Computer (NPE) Mar p125 
Industrial microcomputers: new workhorse 
for US factories (T) Apr p25 
Tooling focus at NSMPA meeting. F. Ma- 
son May p71 
System to ease and enhance detection of 
worn gears (T) Jun p29 
Risk notification gains support (T) Jun p41 
The personal computer in manufacturing 
(SR) Jun p58 
PCs have doubled CAD installations but 
raise questions of ability, data exchange 
(SR) Jun p59 
Personal computers expand the CAM ele- 
ment of CAD/CAM (SR) Jun p63 
Software enhances accuracy and consis- 
tency (SR) Jun p65 
FMS speeds workstation delivery. J.A. Vac- 
cari Jul p62 
Diversity is a hallmark of IMPACT exhibit 
at AMS '87 (T) Aug p21 
Expert system troubleshoots robot-applica- 
tion problems (T) Aug p35 
Used-machine listings service: direct, low 
fee, no guarantee (T) Aug p51 
MAP climate: cloudy but clearing. G. Schaf- 
fer Aug p75 
Industrial computer (NPE) Sep p70 
Cutting machine with PC control. C. Emer- 
son Oct p72 
Enhancements for CADAM (NPE) 
Oct p108 
AM interviews Apple's Mike Homer 
Nov p75 
ig support through DNC. G. Schaf- 
Dec p73 
Tool management in aerospace. F. Ma- 
son Dec p78 
IBP Equipment Corp. Auto cutoff line 
(NPE) Sep p36 
IBP Inc. The cost of not complying goes 
up ( Sep p131 
IJR !nc/Japax. Tooling briefs (T) Jun p27 
IMI Infosource Management Inc. Direc- 
tory Software Jun p77 


IMTA. Tooling briefs (T) Jul p19 
System automates wing drilling Jul p65 
INI. GE, Fanuc divide up chores in new 
joint venture. One casualty: GE's 2000 
CNC (T) Mar p17 
MAP for the uninitiated (T) Jul p17 
ITC Automation. Software Directory 
Jun p77 
System automates wing drilling Jul p65 
ITC Integrated Systems Inc. Tooling 
briefs (T) Dec p31 
ITT Defense Communications. FMS 
speeds workstation delivery. J.A. Vac- 
cari Jul p62 
ITW Woodworth. Chuck-changing system 
(NPE) May p128 
Toolholder system (NPE) Sep p85 
ITW-Spiroid. The 2 faces of cutting-tool re- 
conditioning. F. Mason (SR) Feb p81 
Ibag. Multispindle, four- and five-axis high- 
sped milling of complex surfaces (T) 
Dec p29 
Identification Devices. identification sys- 
tems. P.P. Bose (SR) Mar p87 
Ikerian. Spanish confident at Bilbao show 
Jan p47 
Imperial Chemical. Early studies indicate 
promise for laser curing of aircraft compos- 
ites (T) Jul p31 
Index Corp. Tooling focus at NSMPA meet- 
ing. F. Mason May p71 
Flexibility remains the goal Sep p151 
Eight-axis turning machine (NPE) Sep p24 
CNC single-spindle automatic debuts 
(T) Nov p37 
Industrial Castings. With ZA alloys, zinc 
diecastings fight back for auto, truck appli- 
cations (T) Sep p117 
Industrial Networking Co. NEMA mounts 
MAP/TOP effort (T) May p25 
Industrial Networking Inc. Interface 
(NPE) May p118 
GE Fanuc says its real-time factory LAN 
has migration path to MAP (T) Junp19 
Industrie-Werke Karisruhe Augsburg 
AG. Machine-tool briefs (T) Oct p51 
Inference Corp. FMS installation spotlights 
enhancements in component technologies 
(T) Dec p27 
Inf ce Manag t Inc. Software 
can help any shop manage its manufactur- 
ing operation (SR) Jun p69 
Ingersoll. Automating Composites Fabrica- 
tion. J. Vaccari (SR) Nov p87 
Ingersoll Cutting Tool Co. Tooling briefs 
(T) Feb p21 
The 2 faces of cutting-tool reconditioning. 
F. Mason (SR) Feb p81 
Software Directory Jun p77 
Chip-thickness data is offered (NPE) 
Nov p132 
Tooling briefs (T) Dec p31 
Ingersoll Engineers. Have technology but 
cannot use it (T) Jun p21 
Ingersoll GmbH Inc. The 2 faces of cut- 
ting-tool reconditioning. F. Mason 
(SR) Feb p81 
Ideas for competing effectively Mar p78 
EDM (NPE) May p109 
Programmable EDM (NPE) Sep p21 
Ingersoll Milling Machine Co. Pallet stan- 
dards stalled. Jim Schwartz Apr p78 
New systems (T) May p23 
EDM (NPE) May p109 
New integrated systems handle diverse in- 
dustrial applications (T) Jun p17 
Biggest order yet for tape layers (T) 
Jun p29 
System automates wing drilling Jul p65 
‘Detroit-style’ automation. C. Emerson 
(SR) Jul p81 
C&T, Milacron again top list of machine- 
tool (T) Sep p125 
Research center opens in Michigan 
(T) Sep p129 
Laser gagings allows one-pass precision 
boring (T) Oct p25 
Database Management: Gateway to CIM. 
G. Schaffer (SR) Oct p81 
Ingersoll-Rand Waterjet Cutting Sys- 
tems. Ingersoll-Rand water-jet systems 
(T) Aug p25 
Tooling briefs (T) Aug p27 
Tooling briefs (T) Dec p31 
Inland Steel. Adhesive bonds for assem- 
bling preprimed structural steel (T) 
May p37 
Innovex. Pulsed magnetism boosts tool 
life. J. Jablonowski Jan p80 
The 2 faces of cutting-tool reconditioning. 
F. Mason (SR) Feb p81 
Integrated Automation Inc. Machine-tool 
briefs (T) Sep p125 





Integrated Systems Inc. Software can 
help any shop manage its manufacturing 
operation (SR) Jun p69 
Intel Corp. industrial microcomputers: new 
workhorse for US factories (T) Apr p25 
NEMA mounts MAP/TOP effort (T) 

May p25 
Diversity is a hallmark of IMPACT exhibit 
at AMS ‘87 (T) Aug p21 
Research center opens in Michigan 
(T) Sep p129 
Intellicorp. Software Directory Jun p77 
Interactive Images. Diversity is a hallmark 
of IMPACT exhibit at AMS '87 (T) Aug p21 
Interatom, Siemens. Laser briefs (T) 

Apr p27 
Intercon-X. Materials briefs (T) May p37 
Intergraph. Integration, workstations, and 
solids modeling dominate Autofact (T) 

Jan p17 
Diversity is a hallmark of IMPACT exhibit 
at AMS '87 (T) Aug p21 
Interlake Material Handling Div. Systerns 
houses notable at Promat (T) Apr p41 
Intermec. Identification systems. P.P. 
Bose (SR) Mar p87 
International Abrasives Inc. Tooling 
briefs (T) Dec p31 
International Carbide Tool. The 2 faces 
of cutting-tool reconditioning. F. Mason 
(SR) Feb p81 
Tooling briefs (T) Dec p31 
International Imaging Materials. |dentifi- 
cation systems. P.P. Bose (SR) Mar p87 


International Laser Machines Corp. 


Teaming lasers and robots. J.A. Vaccari 
(SR) May p85 
Laser (NPE) Jul p123 
International Micro Systems Inc. Direc- 
tory Software Jun p77 
International Standards Organization. 
Pallet standards stalled. Jim Schwartz 
rp78 
International Twist Drill. Tooling briefs 
Jul p19 


(T) 
International Twist Drill Holdings Ltd. 


Morse Cutting Tools reorganizes (T) 
Sep p109 

Int! Carbide Tool. The 2 faces of cutting- 
tool reconditioning. F. Mason (SR) 

Feb p81 
Intl Sintered Metals. Materials briefs 
(T) Oct p39 
Iscar Ceramics Inc. Inserts have center 
holes (NPE) Jun p121 
Iscar Cutting Tools. Tooling focus at 
NSMPA meeting. F. Mason May p71 
Iscar Metals. How does a metal want to 
be cut? F. Mason Jul p57 
Iseli. Tooling focus at NSMPA meeting. F. 
Mason May p71 
Itek. Binocular 3D machine vision system 
said to eliminate need for fixturing (T) 

Feb p31 
Itoh. A-B unveils new vision system (T) 

Jul p21 
Robotic briefs (T) Aug p35 
Itran. A-B unveils new vision system 
Jul p21 
Aug p35 


(T) 
Robctic briefs (T) 


J 

J&A Machinery. The 2 faces of cutting- 
tool reconditioning. F. Mason (SR) 

Feb p81 
JD Specialties. New cutting tools at 
Westec (T) May p29 
JOBS SpA. System automates wing drill- 
ing Jul p65 
Flexibility remains the goal Sep p151 
Japan Machine Tool Builders Assn. Ja- 
pan agrees to limit exports to US of MCs, 
lathes, punch presses (T) Jan p35 
Jarvis Airfoil. The 2 faces of cutting-tool 
reconditioning. F. Mason(SR) Feb p81 
Jergens Inc. Tooling briefs (7) Apr p29 
Tooling briefs (T) Sep p109 
Jet Equipment & Tools. The 2 faces of 
cutting-tool reconditioning. F. Mason 
(SR) Feb p81 
Job Boss Software Inc. Software can 
help any shop manage its manufacturing 
operation (SR) Jun p69 
Software Directory Jun p77 
Jones & Lamson Machine. Bankruptcy 
for Jones & Lamson (T) Jan p41 
Jones & Shipman Inc. The 2 faces of cut- 
ting-tool reconditioning. F. Mason 
(SR) Feb ‘p81 
Grinding for computer industry Sep p156 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
450- x 150-mm table surface grinder 


(NPE) Dec p104 
Jones & Shipman pic. 450- x 150-mm ta- 
ble surface grinder (NPE) Dec p104 
Juaristi. Spanish confident at Bilbao show 
(T) Jan p47 
Jungner. The 2 faces of cutting-tool recon- 
ditioning. F. Mason (SR) Feb p81 


K 

KDS. Expert system troubleshoots robot- 
application problems (T) Aug p35 
KIA Machine Tool Co of Korea. Turning 
center (NPE) Jan p106 
KN Aronson. Torch holder adapted for 
hand or mechanical drive (T) Mar p29 
Kaiser Aluminum & Chemical. Materials 
briefs (1) May p37 
Materials briefs (T) Aug p41 
Kaiser Tool. Ideas for competing effec- 
tively Mar p78 
Kaiser-Tech Ltd. Materials briefs (T) 

Aug p41 
Kaltenbach. The 2 faces of cutting-tool re- 
conditioning. F. Mason (SR) Feb p81 
Kansas-Oklahoma Machine Tools. 
AMTDA for better ties with builders 
(T) May p49 
Kapman Inc. Tooling briefs (T) Jun p27 
Kapp. Big move to small cells. J. Jablonow- 
ski, A. Ashburn Dec p82 
Kasper Machine. Machine-too!l briefs 
(T) Apr p49 
Kasto. New ways to build machine struc- 
tures. J. Jablonowski (SR) Aug p87 
Big move to small ceils. J. Jablonowski, A. 
Ashburn Dec p82 
Katy Industries. Tooling briefs (T) Jul p19 
Kawasaki. Automaking the Toyota/GM 
way. Paul Kemezis Jan p67 
Robots 11 indicates evolutionary advances 
and more software (T) Jun p31 
Correction (T) Sep p113 
Deere's ‘focused factory’. C. Emerson 

Nov p69 
Kawasaki Steel. Ceramic serves as mold 
telease (T) Sep p111 
Kearney & Trecker Corp. C&T substitutes 
own demo for IMTS (T) Jan p41 
GM, Cat license Molins patents. Third pat- 
ent strengthens FMS claims (T) Feb p17 
New systems (T) Feb p17 
Machine-tool briefs (T) Feb p39 
Identification systems. P.P. Bose (SR) 

Mar p87 
K&T sets up integration division (T) 

Apr p49 
The advantages of phasing-in an FMS in 
measured steps. J. Jablonowski Apr p69 
GE, Mandelli becomes licensees of Molins’ 
patents on FMSs (T) May p21 
Variety of metaicutting machine tools de- 
but at 24th Westec show (T) May p27 
Fife from K&T to G&L COO (T) = Jul p39 
Machining center (NPE) Jul p110 
New ways to build machine structures. J. 
Jablonowski (SR) Aug p87 
Modular MC (NPE) Sep p31 
Machine-tool briefs (T) Oct p51 
Dare to stop production. F. Mason Oct p65 
Machine-tool briefs (T) Dec p53 
Keeior Steel & Aluminum. Prepainted 
steel has leather look (T) Aug p41 
Kellenberger & Co. Ideas for competing 
effectively Mar p78 
Kelsey-Hayes. ‘Detroit-style’ automation. 
C. Emerson (SR) Jui p81 
Kemppi. _ inverter source 
(NPE) May p123 
Kennametal Inc. Pulsed magnetism 
boosts tool life. J. Jablonowski Jan p80 
Tooling briefs (T) Mar p19 
Ideas for competing effectively Mar p78 
New cutting tools at Westec (T) May p29 
Tooling briefs (T) Jun p27 
Diversity is a hallmark of IMPACT exhibit 
at AMS ‘87 (T) Aug p21 
Toolchanger applies V-flanges (T) 

Aug p35 

Sep p151 


power 


Flexibility remains the goal 
Tool-breakage monitor (NPE) Sep p64 
Tooling briefs (T) Dec p31 
Kennametal Japan KK. Tooling briefs 
(T) Jun p27 
Kennemetal. How does a metal want to be 
cut? F. Mason Jul p57 
Kern-Liebers USA, Stamping Div. Abra- 
sive water jet cuts composites (T) Nov p37 
Kesel. Big move to small cells. J. Jablonow- 
ski, A. Ashburn Dec p82 
Kilsta Smide AB. Forgers turn to microal- 
loyed steel, as-cast stock, for cost-effective- 
ness (T) Jan p23 
Kinefac Corp. Multiple-form kine-roller 





(NPE) Sep p46 
Kingsbury Machine Tool Corp. MC trav- 
erses at 600 ipm (NPE) Nov p121 
Kingston Machine Tool Mfg. Ideas for 
competing effectively Mar p78 
Kirkhof Transformer. Lighter welding 
guns for robots Apr p82 
Kitamura Machinery. Cutting short-run 
elapsed time Feb p72 
Hew outlets (7) Sep p127 
Kitamura Machinery of USA Inc. CNC 
lathe (NPE) Mar p111 
Laser unit cuts to 0.4 in. (NPE) Aug p113 
Five-axis MC (NPE) Sep p30 
Klingelhofer Corp. The 2 faces of cutting- 
tool reconditioning. F. Mason (SR) 

Feb p81 
Computer-controlled sawing machine 
(NPE) Sep p38 
Klingeinberg. The 2 faces of cutting-tool 
reconditioning. F. Mason(SR) Feb p81 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Klink GmbH. High-speed profile milling of 


graphite EDM electrodes with PCD milling , 


cutters (T) Mar p19 
Kobe Kennametal KK. Tooling briefs 
(T) Jun p27 
Kobe Steel. Materials briefs (T) Sep p119 
Kocher. The 2 faces of cutting-tool recon- 
ditioning F. Mason (SR) Feb p81 
Kodak. Help for MAP implementation 
(T) Oct p21 
Koike Sanso Kogyo. Torch hoider 
adapted for hand or mechanical drive 
(T) Mar p29 
Komatsu. Japan's machine-too! builders 
enjoy sales gain in past fiscal year (T) 
Jan p47 
Automaking the Toyota/GM way. Paul 
Kemezis Jan p67 
Forming limits set for isogrid plates 
Aug p80 
Abrasive water jet cuts composites 
(T) Nov p37 
Materials briefs (T) Dec p45 
Komatsu America Industries Corp. Sin- 
gle- or double-geared presses (NPE) 
Sep p42 
Komet-R.B. Tool. How does a metal want 
to be cut? F. Mason Jul p57 
Komo Machine Inc. MC features 12-tool 
ATC (NPE) Aug p106 
Kondia. Spanish confident at Bilbao show 
(T) Jan p47 
Kongsberg Vaapenfabrik. DOD con- 
cerned by Soviet purchase of advanced ma- 
chine tools (T) Jun p43 
Export sanctions added to trade bill 
(T) Aug p49 
Toshiba mounts lobbying effort (T) 
ct p47 
Kosof. The 2 faces of cutting-tool recondi- 
tioning. F. Mason (SR) Feb p81 
Kotra. Ideas for competing effectively 
Mar p78 
Kreager Machine Tool. New outlets 
(T) Mar p43 
Krupp Widia. Tool inonitors (NPE) 
Jan p115 
Tooling briefs (7) Mar p19 
Krupp Widia Gmbh. 4ow does a metal 
want to be cut? F. Mason Jul p57 
Big move to small cells. J. Jablonowski, A 
Ashburn Dec p82 
Kruup Widia GmbH. Flexibility remains 
the goal Sep p151 
Kuhimann America. The 2 faces of cut- 
ting-tool reconditioning. F. Mason 
(SR) Feb p81 
Kummer America Corp. Eccentric preci- 
sion high-volume boring system automates 
work handling, gaging (T) Nov p35 
Kuraki. Variety of metalcutting machine 
tools debut at 24th Westec show (T) 
May p27 
Kurt Mfg. Pulsed magnetism boosts tool 
life. J. Jablonowski Jan p80 
Kurzweil Applied Intelligence. Voice con- 
trol for personal computer simplifies hands- 
off data entry (T) Feb p21 
Kyocera. New ways to build machine struc- 
tures. J. Jablonowski (SR) Aug p87 
Kyocera Feldmuehle. Ten command- 
ments for successfully turning steel with ce- 
ramic inserts (T) Jul p17 


L 
LK Tool. FMS installation spotlights en- 
hancements in component technologies 
(T) Dec p27 
LNS. Turn, five-axis-mill in one setup. Fred 
Mason Aug p69 
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LTV. Automating Composites Fabrication. 
J. Vaccari (SR) Nov p87 
LTV Aerospace & Defense. New inte- 
grated systems handle diverse industrial ap- 
plications (T) Jun p17 
LTV Aircraft Products Group. Biggest or- 
der yet for tape layers (T) 

Jun p29 
$150-million for composites site (T) Jul p25 
$150-million composites center (T) 

Sep p109 
LVD Co NV. Big move to small cells. J. Jab- 
lonowski, A. Ashburn Dec p82 
LVD Corp. Automatic-feed shear 
(NPE) Sep p38 
La Fern Sales. Software Directory 

Jun p77 
LaBlond Makino Machine Tool. The 2 
faces of cutting-tool reconditioning. F. Ma- 
son (SR) Feb p81 
Lach Diamond Tool Corp. Flexibility re- 
mains the goal Sep p151 
Unit grinds diamond tools (NPE) Dec p108 
Lamb. ‘Detroit-style' automation. C. Emer- 
son (SR) Jul p81 
Lamb Technicon. Litton to acquire Lamb 
Technicon (T) Apr p49 
C&T, Milacron again top list of machine- 
tool (T) Sep pi25 
Lambda Research. Pulsed magnetism 
boosts tool life. J. Jablonowski Jan p80 
Lambert Consolidated Industries. Morse 
Cutting Tools reorganizes (T) Sep p109 
Lamson & Sessions Co. Machine-tool 
briefs (T) Dec p53 
Lanxide. Materials briefs (T) Dec p45 
Lapmaster Inti Ltd. Automated lapping sys- 
tem (NPE) Sep p90 
Lars. The 2 faces of cutting-tool recondi- 
tioning. F. Mason (SR) Feb p81 
Lasag. Ideas for competing effec- 
tively Mar p78 
Teaming lasers and robots. J.A. Vaccari 
(SR) May p85 
Lasco Umformtechnik GmbH. Flexibility 
remains the goal Sep p151 
Laser Expert. ‘Expert’ systems to diag- 
nose materials-processing systems 
{T) Dec p37 
Laser Institute of America. Laser briefs 
(T) Dec p39 
Lasercut Inc. Systems cuts with fixed 
beam (NPE) Aug p113 
Laser cutting system (NPE) Sep p55 
Laserdyne. Teaming lasers and robots. 
J.A. Vaccari (SR) May p85 
Laser system (NPE) Jul p119 
Automatic focus control maintains precise 
nozzle-standoff distance (T) Aug p35 
Laser machine offers 1250 W (NPE) 

Aug p113 
System speeds short runs (T) Oct p39 
Lauffr Pressen. Forming briefs (T) 

Nov p45 
Law Engineers. Real-time SPC provides 
instant control from in-process gaging 
(T) Pi 
Lawrence Livermore National Labora- 
tory. Plate keeps dross off cuts in foils 
(T) Jan p27 
Plate keeps dross off cut foils Mar p77 
What's new in metalcutting research 

Oct p74 
Copper, ion-plated to molybdenum, allows 
diamond-turning mirror finish (T) Dec p41 
LeBlond Makino Machine Tool Co. ideas 
for competing effectively Mar p78 
MC swaps pallets in 20 sec (NPE) 

Jun p107 
Wire EDM (NPE) Jul p110 
Expandable machining unit (NPE) 

Sep p20 
25-hp horizontal MC expands to cell with 
pallet stocker (NPE) Dec p106 
LeBlond-Makino Machine Tool Co. For li- 
censee Cat, another FMS (T) May p21 
C&T, Milacron again top list of machine- 
tool (T) Sep p125 
LeSalle Machine Tool. ‘Detroit-style’ auto- 
mation. C. Emerson (SR) Jul p81 
Lebanon Tool. Digitizing speeds cost esti- 
mating. John Casey Jan p71 
Lee. The 2 faces of cutting-tool recondition- 
ing. F. Mason (SR) Feb p81 
Variety of metaicutting machine tools de- 
but at 24th Westec show (T) May p27 
Lees-Bradner. CNC lines automate gear 
Cutting: new productivity for baa 





ar p73 
Leitz. Big move to small cells. J. Pe sk 
ski, A. Ashburn Dec p82 

Leland-Gifford. Tooling briefs (T) 
Feb p21 


The 2 faces of cutting-tool reconditioning. 
F. Mason (SR) Feb p81 
Lenox Instruments. Borescope is one- 
axis CMM (T) May p39 
Levinson Steel. Levy Engineering. Direc- 
tory Software Jun p77 
Materials briefs (T) Aug p41 
Materials briefs (T) Dec p45 
Lexington Steel. Forming briefs (T) 
Sep p111 
Leybold-Heraeus. Teaming lasers and ro- 
bots. J.A. Vaccari (SR) May p85 
Leyboid-Heraeus Vacuum Systems Inc. 
Mobile Gun Welder (NPE) Sep p86 
Liebherr. Big move to small cells. J. Jab- 
lonowski, A. Ashburn Dec p82 
Liechti. Big move to small cells. J. Jab- 
lonowski, A. Ashburn Dec p82 
Light Machines Corp. Directory Soft- 
ware Jun p77 
Lightening Elimi s&C Itant 
System automates wing drilling Jul p65 
Lincoin Electric. Welding briefs (T) 
Apr p41 
Lista. Tool management in aerospace. F. 
Mason Dec p78 
Litton Industrial Automation Systems 
Div. Litton to acquire Lamb Technicon 
(T) Apr p49 
Machine-tool briefs (T) Dec p53 
Litton Industries. Litton to acquire Lamb 
Technicon (T) Apr p49 
C&T, Milacron again top list of machine- 
tool (T) Sep p125 
Machine-tool briefs (T) Sep pi25 
Loadmatic. Robot system (NPE) 
Jan p114 
Lockheed. intense competition shapes up 
for advanced tactical fighter (T, Oct p35 
Lockheed Missile & Space Co Inc. Cut- 
ting tools for machining Ti alloys (T) 
Jun p25 
How does a metal want to be cut? F. Ma- 
son Jul p57 
Lockheed Missiles & Space Co Inc. Weld- 
ing of aluminum is improved as result ha 
computer control (T) Aug p: 
Drilling graphite/epoxy at Lockheed. Or 
Joseph A. Miller Oct p70 
Lockheed-California Co. Vision inspec- 
tion system to handle 1500 different parts 
automatically (T) Dec p39 
Lockheed-Georgia. The 2 faces of cutting- 
tool reconditioning. F. Mason (SR) 
Feb p81 
Materials briefs (T) May p37 
Automating Composites Fabrication. J. Vac- 
cari (SR) Nov p87 
Lodge & Shipley Machine Tool. Belcan 
buys Lodge & Shipley (T) Mar p43 
Logan Maskiner. Reverse draw and re- 
draw increases draw ratio in a single press 
stroke (T) May p27 
Logansport Machine. Tooling briefs 
T Apr p29 
Lord Corp. Rodotic bonding for house 
doors (T) Mar p29 
Air/electric robotic toolchanger (NPE) 
Jun p115 
Robots adhesive-bond doors. A. Zimmer- 
man Jul p64 
Loroch. The 2 faces of ee -tool recon- 
ditioning. F. Mason (SR) Feb p81 
Lotus. The 2 faces of cutting-tool recondi- 
tioning. F. Mason (SR) Feb p81 
Lucas Machine, Litton Indi Automation 
Systems. Litton to acquire Lamb Techni- 
con (T) Apr p49 
Lumonics Materials Processing Corp. 
Teaming lasers and robots. J.A. Vaccari 
(SR) May p85 
Laser cutting center (NPE) Sep p54 
Luther & Pederson. New outlets (T) 
Mar p43 





M 
M&D Systems Inc. Software can help any 
shop manage its manufacturing operation 
(SR) Jun p69 
Software Directory Jun p77 
M&M Precision Systems an Acme Cleve- 
land company. Inspection system is modu- 
lar (NPE) Oct p113 
M&M Precision Systems, an Acme Cleve- 
land company. The 2 faces of cutting-tool 
reconditioning. F. Mason(SR) Febp81 
Gear-inspection system (NPE) Sep p59 
MAP/TOP Users Group. MAP/TOP and 
COS join forces (T) Apr p23 
MC Software. Software Directory Jun p77 
MCBA. Software Directory Jun p77 
MCM. Big move to small cells. J. Jablonow- 
ski, A. Ashburn Dec p82 


MDS CAD/CAM. Mac NC programming 
goes to Japan Nov p76 
MECOF. Flexibility remains the goal 

Sep p151 
MESA Graphics. Software Directory 

Jun p77 

MFL Machine Tool Inc. Vertical lathe 
(NPE) Feb p110 
Mill machines (NPE) Aug p108 
Five-axis vertical-spindle MC has 30-hp mo- 
tor, revs to 4000 rpm (NPE) Nov p115 
MHP Machines Inc. 3-hp MC (NPE) 

Aug p111 
MTM Assn. Software enhances accuracy 
and consistency (SR) Jun p65 
Software Directory Jun p77 
MTS Systems. Teaming lasers and robots. 
J.A. Vaccari (SR) May p85 
Laser-based measuring system is not de- 
pendent on mechanical rigidity (T) 

Aug p33 

Mac Tools. The 2 faces of cutting-tool re- 
conditioning. F. Mason (SR) Feb p81 


MacPherson Drynamels. Finishing briefs 
(T) Dec p41 

plans 
Jul p31 
Supply. New outlets 
(T) Mar p43 
Machine Tool Technologies. New outlets 


Machine Dynamics. 
robotic expansion (T) 
Machine Tool 


Chrysler 


(T) Aug p53 
Machine Tools of Spain. Spanish confi- 
dent at Bilbao show (T) Jan p47 
Machine Vision Intl. Vision to match grip- 
pers to parts (T) Feb p31 
Machinery Alternative. Directory Soft- 
ware Jun p77 
Machi Whol 's’. Used-machine 
listings service: direct, low fee, no guaran- 
tee (T) Aug p51 
Machines Francaises Lourdes Group. 
Five-axis vertical-spindle MC has 30-hp mo- 
ter, revs to 4000 rpm (NPE) Nov p115 
Machining Centers Mfg SpA. Flexibility re- 
mains the goal Sep p151 
Machining Systems Inc. Machine-tool 
brieis (T) Oct p51 
Machinoexport. East Bloc still pushes 
FMS. R. Lewald May p78 
Magnesium Electron’s. Mg casting alloy 
takes more heat (T) Oct p37 
Magnetic Specialties. New strip feed is 
catching on (T) Mar p27 
Maho GmbH. Machine-tool briefs (T) 

Aug p53 
Flexibility remains the goal Sep pi51 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Mano Machine Tcol Co. Same ATC 
serves horiz, vert spindle (T) Aug p25 
Maho Machine Tool Corp. Mill (NPE) 

Jul p113 





Universal machining center (NPE) 

Sep p36 
Makino. C&T, Milacron again top list of ma- 
chine-tool (T) Sep p125 
What's new in metalcuiting research 

Oct p74 
Makino Milling Machine. Japan's ma- 
chine-tool builders enjoy sales gain in past 
fiscal year (T) Jan p47 
For licensee Cat, another FMS (T) 

May p21 
M wt Sci America. |n- 
creased CIM planning reported (T) 

Aug p21 
Manca Inc. Rotary swaging machine 
(NPE) Sep p50 
Manchester Tool. Tooling focus at 
NSMPA meeting. F. Mason May p71 
Mandelli Inc. ‘Detroit-style' automation. C. 
Emerson (SR) Jul p81 
Flexibility remains the goal Sep p151 
Molins patents on FMSs are licensed 
(T) Oct p21 
Mandelli SpA. GE, Mandelli becomes licen- 
sees of Molins' patents on FMSs (T) 

May p21 
Same ATC serves horiz, vert spindle 
(T) Aug p25 
Molins patents on FMSs are licensed 
(T) Oct p21 
Mannesmann Demag, Material Handling 
Systems Div. Automated electric monorail 
reduces gas-tank-production time (T) 

Aug p43 
Manufacturers Technologies. Digitizing 
speeds cost estimating. John Casey 

Jan p71 
Software Directory Jun p77 
Manufacturing Technology Div, Wright 
Aeronautical. Small machine shops ex- 
pected to benefit from Air Force's MIAS pro- 








gram (T) Nov p39 
Manufacturing Technology Press. New 
book on modular fixturing (T) Apr p29 
Manurhin Automatic Machines Outils 
SA. Flexibility remains the goal Sep p151 
Manziken Automation. Surface mounting 
for electronics Dec p92 
Manzoni. Flexibility remains the goal 
Sep p151 
Mapal. Fine-boring as an alternative to 
reaming and boring for finish-machining 
bores (T) Jan p21 
Tooling focus at NSMPA meeting. F. Ma- 
son May p71 
Mar Tool Engineering Co. Job shop 
speeds NC programming. F. Mason 
Nov p74 
Marcel Dekker Inc. Manufacturing hand- 
books (T) Oct p27 
Marillo Inc. Roll-form shapes with same 
rolls (T) Sep pi1i 
Marposs Corp. Grinding for computer in- 
dustry Sep p156 
Electronic amplifier (NPE) Sep p60 
Big move to small cells. J. Jablori-wski, A. 
Ashburn Dec p82 
Marquandt Co. Software enhances accu- 
racy and consistency (SR) Jun p65 
Mastek Inc. Software Directory Jun p77 
Martin Marietta. Laser beam and eddy- 
current sensor measures Coating thickness 
on metals (T) Jan p27 
Martin Marietta Energy Systems. Materi- 
als briefs (T) Dec p45 
Marubeni Citizen-Cincom. |_athe provides 
0.2-sec indexing (NPE) Nov p124 
Maruka Machinery Corp of America. Tool- 
ing briefs (T) Sep p109 
Tooling briefs (T) Oct p27 
Masak Nissho Iwai. New sheetmetal-cut- 
ting system can be programmed in CNC- 
punched language (T) Nov p45 
Masco. ‘Detroit-style' automation. C. Emer- 
son (SR) Jul p81 
Masinoexportimport. East Bloc still 
pushes FMS. R. Lewald May p78 


MassComp. X Window System will in- 
crease workstation applications (T) 

Mar p23 
Master Chemical Corp. Tooling briefs 
(T) Sep p109 
Master Metal Finishers Assn of New Eng- 


land. Finishing briefs (T) Dec p41 
Material Handling Institute. Identification 
systems. P.P. Bose (SR) Mar p87 
MathSoft Inc. Package aids math comput- 
ing (NPE) Dec p110 
Matrix Videometrix. Inspection unit has 
small footprint (NPE) Nov p134 
Matrix-Churchill Corp. Chucker offers 21- 
in. swing (NPE) Aug p113 
Matsuura. Thread milling eliminates debur- 
ring in threading intersecting holes (T) 
Apr p27 
HSM with small end-mills (T) Jun p25 
Flexibility remains the goal Sep p151 
Mattison Machine Works. New outlets 
(T) Mar p43 
Mayday Mfg. First untended cell starts up 
in Air Force MIAS project aimed at subcon- 
tractors (T) Apr p21 
Maynard & Co Inc. Software enhances ac- 
curacy and consistency (SR) Jun p65 
Software Directory Jun p77 
Maytag. ‘Detroit-style' automation. C. Emer- 
son (SR) Jul p81 
Mazak Corp. Ideas for competing effec- 
tively Mar p78 
The advantages of phasing-in an FMS in 
measured steps. J. Jablonowski Apr p69 
Machine-tool briefs (T) Jun p43 
GE Fanuc, Mazak introduce 32-bit com- 
puter numerical controls at 7.EMO (T) 
Dec p35 
32-bit control is multitasking (NPE) 
Dec p112 
Mazak Sales & Service Inc. Vertical-spin- 
dle machining center (NPE) May p110 
Vertical-spindle MC positions to +0.000,12 
in. (NPE) Jun p108 
Turning center (NPE) Jul p108 
40-hp turning center (NPE) Sep p28 
McClean Anderson. Automating Compos- 
ites Fabrication. J. Vaccari (SR) Nov p87 
McDonnell Aircraft. System automates 
wing drilling Jul p65 
Form-bonded torque box for F-15 aircraft 
stabilizer nears testing (T) Oct p33 
SPF aluminum (T) Oct p33 
Intense competition shapes up for ad- 
vanced tactical fighter (T) Oct p35 
Automating Composites Fabrication. J. Vac- 
cari (SR) Nov p87 


McDonnell Douglas. Robot scribes ‘mas- 
ter model’ to match port contour to aircraft 
skin (T) Mar p23 
MAP climate: cloudy but clearing. G. Schaf- 
fer Aug p75 
Flexibility remains the goal Sep p151 
SPF aluminum (T) Oct p33 
McDonnell Douglas Astronautics. The ad- 
vantages of phasing-in an FMS in meas- 
ured steps. J. Jablonowski Apr p69 
Forming limits set for isogrid plates 

Aug p80 
McDonnell Douglas Helicopter. Automat- 
ing Composites Fabrication. J. Vaccari 
(SR) Nov p87 
McDonnell Douglas Information Sys- 
tems Group. Integration, workstations, 
and solids modeling dominate Autofact 
(T) Jan pi7 
McDonough Mfg. The 2 faces of cutting- 
tool reconditioning. F. Mason (SR) 

Feb p81 
McGill Mfg. 6-spindle automatics get CNC. 
F. Mason Mar p80 
McGraw-Hill Book Co. New handbook cov- 
ers CIM (T) Jun p21 
Software enhances accuracy and consis- 
tency (SR) Jun p65 
McKean Machinery Sales. [he 2 faces of 
Ccutting-tool reconditioning. F. Mason 
(SR) Feb p81 
McWilliams Machinery Sales. CNC wire 
EDM (NPE) Feb p113 
Four-axis EDM (NPE) Sep p35 
McWilliams Machinery Sales, Bridgeport 
Machines. EMD handles 66-lb electrodes 
(NPE) Aug p111 
Programming for wire EDM (NPE) 

Oct p110 
Meccanodora. Flexibility remains the 
goal Sep p151 
Mechanical Technology Inc. System to 
ease and enhance detection of worn gears 
(T) Jun p2g 
Tooling briefs (T) Dec p31 
Medar. High-frequency spotwelding sys- 
tem boosts efficiency, cuts gun weight 
(T) May p39 
Megomat AG Maschinenfabrik. The 2 
faces of cutting-tool reconditioning. F. Ma- 
son (SR) Feb p81 
Mercer-Meidinger-Hansen Inc. Compa- 
nies must pay workers pension credits for 
after-65 time (T) Jun p39 
Merit Gage. Pulsed magnetism boosts tool 
life. J. Jablonowski , Jan p80 
Merrick Engineering. Harnessing sound 
for weld control (T) May p41 
Merry Mechanizations. Software tailored 
for sheetmetal FMSs (T) Nov p41 
Messerschmidt-Balkow-Blohm. In 
France, IGES is spelled SET (T) Feb p19 
Met-Coil Systems. Forming briefs (T) 

Mar p27 
Machine-tool briefs (T) Mar p43 
Forming briefs (T) Sep p111 
C&T, Milacron again top list of machine- 
tool (T) Sep p125 
Abrasive water jet cuts composites 
(T) Nov p37 
Metal Connection. Materials briefs 
(T) Aug p41 
Metal Cutting Systems. How does a metal 
want to be cut? F. Mason Jul p57 
Metal Muncher. Fabrication center 
(NPE) Sep p96 
Metal Powder Industries Federation. Pow- 
der-metal forging, isostatic pressing lead to 
award-winning parts (T) Jul p23 
Metalexport. East Bloc still pushes FMS. 
R. Lewald May p78 
Metalsoft. Software Directory Jun p77 
Inspect, document punched blanks fast 
(T) Nov p41 
Metcut Research Associates Inc. Pulsed 
magnetism boosts tool life. J. Jablonow- 
ski Jan p80 
Software enhances accuracy and consis- 
tency (SR) Jun p65 
Software Directory Jun p77 
Video courses in machining (T) Oct p27 
Small machine shops expected to benefit 
from Air Force's MIAS program (T) 

Nov p39 
Methods Machine Tools. Thread milling 
eliminates deburring in threading interesct- 
ing holes (T) Apr p27 
MiCAPP Inc. Software packages enhance 
accuracy and speed of cost estimating 
(SR) Jun p61 
Software enhances accuracy and consis- 
tency (SR) Jun p65 
Software Directory Jun p77 


Michigan Machine & Engineering. ‘De- 
troit-style’ automation. C. Emerson 
(SR) Jul p81 
Machine-tool briefs (T) Dec p53 
Micro Aided Engineering, Renishaw. Di- 
rectory Software Jun p77 
Micro CAD/CAM Inc. Directory Soft- 
ware Jun p77 
Micro Control Systems Inc. Directory Soft- 
ware Jun p77 
Micro Engineering Solutions. Integration, 
workstations, and solids modeling domi- 
nate Autofact (T) Jan p17 
Micro Engineering Systems Inc. Soft- 
ware packages enhance accuracy and 
speed of cost estimating (SR) Jun p61 
Software Directory Jun p77 
Micro MRP Inc. Software Directory 

Jun p77 
FMS speeds workstation delivery. J.A. Vac- 
cari Jul p62 
Micro Switch Div, Honeywell. identifica- 
tion systems. P.P. Bose (SR) Mar p87 
MicroPro. Software enhances accuracy 
and consistency (SR) Jun p65 
Micross Manufacturing Systems Inc. Soft- 
ware package (NPE) May p114 
Personal computers expand the CAM ele- 
ment of CAD/CAM (SR) Jun p63 
Software can help any shop manage its 
manufacturing operation (SR) Jun p69 
Software Directory Jun p77 
Mikron US Corp. Transfer machine 
(NPE) Sep p44 
Miller Electric Mfg. Welding equipment 
crosses to Japan (T) Mar p29 
‘Synergic' pulsed welding (T) May p41 
Wire feeder (NPE) May p126 
Millsoft. Tool management in aerospace. 
F. Mason Dec p78 
Milltronics Mfg Co. Directory Soft- 
ware Jun p77 
Mindbridge Systems Inc. Software can 
help any shop manage its manufacturing 
operation (SR) Jun p69 
Software Directory Jun p77 
Minganti. Big move to small cells. J. Jab- 
lonowski, A. Ashburn Dec p82 
Minster Machine Co. System blanks, 
stacks laminations. J.A. Vaccari Feb p61 
VTL cel! slashes leadtime Aug p72 
Machine-tool briefs (T) Sep p125 
1000-ton capacity press (NPE) Sep p46 
Minx Software Inc. Software can help any 
shop manage its manufacturing operation 
(SR) Jun p69 
Software Directory Jun p77 
Mitchel & Scott Machine. Tooling focus at 
NSMPA meeting. F. Mason May p71 
Mitsubishi. How does a meta! want to be 
cut? F. Mason Jul p57 
GE Fanuc, Mazak introduce 32-bit com- 
puter numerical controls at 7.EMO (T) 

Dec p35 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Mitsubishi Electric. Patent actions on 
EDM, probes settled (T) Feb p39 
Mitsubishi Electric Sales America. PLCs 
(NPE) Jan p114 
Modular PLCs (NPE) Sep p74 
Mitsubishi Electric Sales America linc. 
Controls have up to 2048 I/Os (NPE) 

Aug p115 

Mitsubishi Int! Corp. ideas for competing 
effectively Mar p78 
Laser briefs (T) Apr p27 
Wire-cut EDM tapers (NPE) Dec p108 
Mitsubishi Metal. New cutting tools at 
Westec (T) May p29 
Mitsui Seiki. Assembly line for new Okuma 
plant (T) Apr p21 
Mitsui Seiki USA. Machine-tool briefs 
(T) Aug p53 
New ways to build machine structures. J. 
Jablonowski (SR) Aug p87 
Machine-tool briefs (T) Dec p53 
Mitutoyo. New ways to build machine struc- 
tures. J. Jablonowski (SR) Aug p87 
Miyano Machinery USA Inc. Japan 
agrees to limit exports to US of MCs, 
lathes, punch presses (T) Jan p35 
Turning center (NPE) Jan p103 
Slant-bed turning center (NPE) Feb p107 
Japanese firms open US plants (T) 

Jun p43 
Mobay. More plastics tailored for cars 
(T) Apr p39 
Modern Machinery Associates. New out- 
lets (T) Mar p43 
Modine. New strip feed is catching on 
(T) Mar p27 


Modular Robotics Industries Div, Barnes 
Drill. Robotic training centers established 
(T) May p33 
Mohawk Tool Co. Tooling briefs (T) 
Jan p21 
The 2 faces of cutting-tool reconditioning. 
F. Mason (SR) Feb p81 
Tooling briefs (T) Oct p27 
Molins Ltd. GE, Mandelli becomes licen- 
sees of Molins' patents on FMSs (T) 
May p21 
Molins PLC. GM, Cat license Moi'ns pat- 
ents. Third patent strengthens FMS claims 
(T) Feb p17 
Molins patents on FMSs are licensed 
(T) Oct p21 
Monarch Machine Tool Co. Software pack- 
ages enhance accuracy and speed of cost 
estimating (SR) Jun p61 
VTL cell slashes leadtime Aug p72 
C&T, Milacron again top list of machine- 
tool (T) Sep p125 
Monarch Sidney, div of Monarch Ma- 
chine Tool Co. 15-hp lathe (NPE) 
Aug p104 
20-hp lathe provides 4000 rom (NPE) 
Nov p115 
Monsanto. Chrysler fined $295,000 by 
OSHA (T) Mar p39 
Montanwerke Walter. Tooling briefs 
(T) Sep p109 
Moore Productivity Software. Directory 
Software Jun p77 
Moore Special Tool Co Inc. PCs have dou- 
bled CAD installations but raise questions 
of ability, data exchange (SR) Jun p59 
Jig grinder with measuring software 
(NPE) Sep p23 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Morgan Denver Sales. The 2 faces of cut- 
ting-tool reconditioning. F. Mason 
(SR) Feb p81 
Mori Seiki. Japan's machine-too! builders 
enjoy sales gain in past fiscal year (T) 
Jan p47 
C&T, Milacron again top list of machine- 
tool (T) Sep p125 
Morris Co. Abrasive water jet cuts cormpos- 
ites (T) Nov p37 
Morse Cutting Tools. Tooling briefs 
(T) Jul p19 
Morse Cutting Tools reorganizes (T) 
Sep p109 
Morton Machine. New ways to build ma- 
chine structures. J. Jablonowski (SR) 
Aug p87 
Morton Thiokol. Automating Composites 
Fabrication. J. Vaccari (SR) Nov p&7 
Motch Mfg, member of Oerlikon Motch 
Corp. Verical turning center (NPE) 
Sep p35 
Motorcla. Nesting system added to op- 
tions (T) Feo p21 
CNC lines automate gear cutting: new pro- 
ductivity for Harley Mar p73 
Apple's workstation computer released 
(T) Apr p25 
NEMA mounts MAP/1 OP effort (T) 
May p25 
Assembly-robot line is expanded (T) 
May p37 
fachine vision at no penalty. Steve Rosen- 
thal May p76 
System automates wing drilling Jul p65 
GE Fanuc, Mazak introduce 32-bit com- 
puter numerical controls at 7.EMO (T) 
Dec p35 
CIM support through DNC. G. Schaf- 
fer Dec p73 
Moultrie Mfg. Materials briefs (T) Aug p41 
Mowtron Industries. Sheetmetal FMSs im- 
prove productivity, reduce inventory, con- 
serve materials (T) Dec p31 
Multi-Arc. The 2 faces of cutting-tool re- 
conditioning. F. Mason (SR) Feb p81 
PVD coat for broaches, hobs (T) Sep p109 
MuiltiArc/Scientific Coatings. TiN coat- 
ings prolong die life, too. J.A. Vaccari 
Dec p75 
Multicon. Robot helps find assembly faults 
(T) Aug p33 
Murate Machinery. Japanese back MAP 
standard (T) Aug p23 
Muskegon Tool Industries. Tooling briefs 
(T) Aug 927 


NASA. ‘Competitiveness,’ Washington's 
new buzzword may mean help for industry 
(T) Mar 937 
NDT test saves Shuttle money (T) Oct p29 
Explosive tube joining simplified (T) 





Oct p33 
Tool management in aerospace. F. Ma- 
son Dec p78 
NASA, Langley Research Center. Ad- 
vanced composites perform well in long- 
term aircraft service (T) Feb p21 
The shortfalls and promise of thermoplas- 
tic aircraft composites (T) Jul p25 
Coating inhibits Ti embrittlement (T) 

Sep p113 

Plasma spray helps join titanium honey- 
comb to outer sheets (T) Oct p 29 
Explosive tube joining simplified (T) 

Oct p33 
NASA, Lewis Research Center. Thin films 
are diamond-like (T) Jan p31 
Zyttrite improves Si,N, hot strength 
(T) Jan p33 
Welding method for silicon carbide (T) 

Apr p41 
Altered to provide reciprocating head 
(T) Sep p1i3 
Ceramic fibers may be the key to fracture- 
tough ceramics (T) Dec p43 
NASA, Marshall Space Flight Center. Re- 
fining cut edges restores strength (T) 

Dec p37 
NASA-Langley. Automating Composites 
Fabrication. J. Vaccari (SR) Nov p87 
NBS Automated Manufacturing Re- 
search Facility. Toolchanger applies V- 
flanges (T) Aug p35 
NC MicroProducts Co. Directory Soft- 
ware Jun p77 
NCR. Video disks speed training. A. Zimmer- 
man Jan p83 
NDC-State Systems Inc. Radio-frequency 
tags provide pallet ID (T) Sep p121 
NEC Corp. SC laser has short wavelength 
(T) Oct p39 
NEC Corp, Information Systems. Integra- 
tion, workstations, and solids modeling 
dominate Autofact (T) Jan p17 
NUM. Big move to small cells. J. Jablonow- 
ski, A. Ashburn Dec p82 
Nardini. Ideas for competing effec- 
tively Mar p78 
Narmco. Automating Composites Fabrica- 
tion. J. Vaccari (SR) Nov p87 
National Acme. 6-spindle automatics get 
CNC. F. Mason Mar p80 
Tooling focus at NSMPA meeting. F. Ma- 
son May p71 
How does a metal want to be cut? F. Ma- 
son Jul p57 
National Broach & Machine Co. Gear fin- 
isher (NPE) Feb p114 
CNC lines automate gear cutting: new pro- 
ductivity for Harley Mar p73 
Expanding arbors (NPE) Sep p92 
National Bureau of Standards. Data- 
driven CMM programming is under devel- 
opment at AMRF (T) Jan p27 
Colletchanger works from robot (T) 

Apr p33 
Capital cost, taxes bar commercialization 
of technology (T) Jul p33 
Surface roughness down to the atom 
(T) Dec p39 
National Electrical Mfrs Assn, Indl Auto- 
mation. NEMA acts on cell control (T) 

May p23 
NEMA mounts MAP/TOP effort (T) 

May p25 
National Machinable Carbides. Materials 
briefs (T) Dec p45 
National Machine Systems Inc. New 
ways to build machine structures. J. Jab- 
lonowski (SR) Aug p87 
National Machine Tool Builders’ Assn. 
Orders off in '86 but shipments up (T) 

Jan p41 
NMTBA and Ex-lm sign export pact 
(T) Feb p39 
Machine-tool sales rose 12% in ‘86. 
Growth comes in import consumption 
(T) Feb p39 
Machine-tool briefs (T) Feb p39 
‘Though orders rise in December, levels 
are still below year-ago (T) Mar p41 
Pallet standards stalled. Jim Schwartz 

Apr p78 
Orders slump in February (T) May p49 
NMTBA could seek new members (T) 

May p49 
Industry salutes retiring editor May p69 
East Bloc still pushes FMS. R. Lewald 

May p78 
Orders to both sellers and builders—con- 
tinue modest rise (T) Jun p41 
A-B unveils new vision system (T) Jul p21 
Antitrust protection for machine tools 
(T) Jul p33 


20 


Committee draws up initial draft (T) 
Sep p105 
Ban on Pentagon's foreign purchase 
(T) Sep p127 
Planning group is organized to chart dis- 
tributors’ future (T) Oct p49 
July orders are mixed (T) Oct p51 
What's new in metalcutting research 
Oct p74 
August machine-tool orders drop from pre- 
vious month and from year-ago (T) 
Nov p55 
Orders for new metalcutting machine tools 
tise in September (T) Dec p51 
NMTBA elects Moore chairman (T) 
Dec p51 
New Britain Machine. Personal comput- 
ers expand the CAM element of CAD/CAM 
(SR) Jun p63 
Software Directory Jun p77 
New Britain Machine, Litton Indi Auto- 
mation System. Ball-screw drive for auto- 
matics (T) Mar p19 
Litton to acquire Lamb Technicon (T) 
p49 
New United Motor Mfg. Automaking the 
Toyota/GM way. Paul Kemezis Jan p67 
Newcomer Products. New cutting tools at 
Westec (T) May p29 
Newcor. C&T, Milacron again top list of ma- 
chine-tool (T) Sep p125 
Newcor, Manufacturing Systems Group. 
Machine-tool briefs (T) Sep p125 
Newing-Hall Inti Ltd. Variety of metalcut- 
ting machine tools debut at 24th Westec 
show (T) May p27 
Niagara Cutter Inc. Tooling briefs (T) 
Jun p27 
Nickel Development Institute. Materials 
briefs (T) Sep p119 
Niko Robotic Corp. Gantry robot offers 
five axes (NPE) Oct p106 
Nikon. New ways to build machine struc- 
tures. J. Jablonowski (SR) Aug p87 
Nippei Toyama. Teaming lasers and ro- 
bots. J.A. Vaccari (SR) May p85 
Nippon Denso. Japanese back MAP stan- 
dard (T) Aug p23 
Japan implements CIM differently (T) 
Dec p29 
Nippon Sanso. Torch holder adapted for 
hand or mechanical drive (T) Mar p29 
Nissan Motors. Forgers turn to microal- 
loyed steel, as-cast stock, for cost-effective- 
ness (T) Jan p23 
Teaming lasers and robots. J.A. Vaccari 
(SR) May p85 
Nitto Seiko. Fast, agile six-axis robot com- 
bines ac motors, new control, dual bearings 
Feb p31 
Nomura Inc. Grinder (NPE) Jul p117 
Lathe turns 5/8-in.-dia part (NPE) 
Aug p109 
Norbeck. The 2 faces of cutting-tool recon- 
ditioning. F. Mason (SR) Feb p81 
Normac. The 2 faces of cutting-tool recon- 
ditioning. F. Mason (SR) Feb p81 
Northeast Machinery Exchange. Soft- 
ware Directory Jun p77 
Machine-tool briefs (T) Oct p51 
Northern Research & Engineering Corp. 
Package supports five axes (NPE) 
Nov p134 
Northrop Aircraft. The 2 faces of cutting- 
tool reconditioning. F. Mason (SR) 
Feb p81 
Thermoplastics: not far behind (T) Mar p31 
Northrop, Ventura Div. Automating Com- 
posites Fabrication. J. Vaccari (SR) 
Nov p87 
Norton Co. Tooling briefs (T) Jan p21 
The 2 faces of cutting-tool reconditioning. 
F. Mason (SR) Feb p81 
Tooling briefs (T) Mar p19 
CBN wheels (NPE) Sep p85 
Grinding ceramics conventionally (T) 
Oct p25 
Trueing, dressing in creep-feed grinds. 
Paul K. Gibree Nov p72 
Nortronics. Pulsed magnetism boosts tool 
life. J. Jablonowski Jan p80 
Nuclear Metals. Materials briefs (T) 
Dec p45 
Numerex Corp. New ways to build ma- 
chine structures. J. Jablonowski (SR) 
Aug p87 
Ceramic CMMs (NPE) Sep p64 
Numerico. Big move to small cells. J. Jab- 
lonowski, A. Ashburn Dec p82 


fe) 
O'Connor Consulting Inc. Software Direc- 
tory Jun p77 


OCN/PPL. Big move to small cells. J. Jab- 
lonowski, A. Ashburn Dec p82 
OHMA Systems. Lighter welding guns for 
robots Apr p82 
OIR. Software Directory Jun p77 
CAPP on micro reduces costs (T) Oct p21 
OK Tool. The 2 faces of cutting-tool recon- 
ditioning. F. Mason (SR) Feb p81 
Tooling briefs (T) Aug p27 
OMV (Officine Meccaniche Venete). Flexi- 
bility remains the goal Sep p151 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
OMZ. Flexibility remains the goal 
Sep p151 

ONA Electro-Erosion SA. EMD handles 
66-lb electrodes (NPE) Aug pi11 
Occidental Petroleum Corp. The cost of 
not complying goes up (T) Sep p131 
Occupational Safety & Health Admini- 
stration. OSHA, BLS pilot program to 
check up on injury and illness statistics re- 
ported (T) Jan p45 
Tougher rules on methylene chloride 
(T) Jan p45 
More funds, fewer inspections (T) Feb p43 
Labor's wish list: retraining, parental leave, 
increased minimum wage (T) Mar p39 
Chrysler fined $295,000 by OSHA (1) 

Mar p39 
Expansion of hazards rule sought (T) 

Mar p41 
Chrysler cited for poor ergonomics (T) 

Jun p39 
Warning workers at high risk (T) Jul p39 
OSHA levies, Chrysler pays (T) Aug p53 
The cost of not complying goes up (T) 

Sep p131 

All employers must inform workers about 
hazardous materials (T) Oct p51 
High marks for Labor nominee (T) Dec p49 
Oerlikon Buhrie. C&T, Milacron again top 
list of machine-tool (T) Sep p125 
Machine-tool briefs (T) Oct p51 
Oerlikon Italiana. Europe gains in ma- 
chine tools. A. Ashburn F 
Oerlikon-Boehringer GmbH. Machine- 
tool briefs (T) Oct p51 
Ohio Broach & Machine Co. New ways 
to build machine structures. J. Jablonow- 
ski (SR) Aug p87 
Oilgear. Turn, five-axis-mill in one setup. 
Fred Mason Aug p69 
Okamoto Corp. ideas for competing effec- 
tively Mar p78 
Grinder (NPE) Mar p114 
Variety of metalcutting machine tools de- 
but at 24th Westec show (T) May p27 
Japanese firms open US plants (T) 

Jun p43 
Grinder (NPE) Jul p117 
Grinder has microcomputer (NPE) 

Sep p34 
Unit grinds 0.2- diameter 
(NPE) Nov p126 
Okuma. Japanese firms open US plants 
(T) Jun p43 
C&T, Milacron again top list of machine- 
tool (T) Sep p125 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Okuma & Howa. Machine-tool briefs 
(T) Aug p53 
Flexibility remains the goal Sep p151 
Big move to small cells. J. Jablonowski, A. 
Ashourn Dec p82 
Okuma Machine Tools. Assembly line for 
new Okuma plant (T) Apr p21 
Okuma Machine Works Ltd. Japan 
agrees to limit exports to US of MCs, 
lathes, punch presses (T) Jan p35 
Okuma Machinery Corp. CNC lathe 
(NPE) Jan p108 
Ideas for competing effectively Mar p78 
CNC lathe (NPE) Mar p120 
Assembly line for new Okuma plant 
(T) Apr p21 
Variety of metalcutting machine tools de- 
but at 24th Westec show (T) May p27 
How does a metal want to be cut? F. Ma- 
son Jul p57 
Double-column machining center 
(NPE) Sep p18 
Double-column machinifig center features 
(NPE) Nov p118 
Okuma Machinery Works Ltd. Japan's ma- 
chine-tool builders enjoy sales gain in past 
fiscal year (T) Jan p47 
Okuma buys Carolina plant (T) Mar p43 
Oliver Instrument. The 2 faces of cutting- 
tool reconditioning. F. Mason (SR) 

Feb p81 
Olivetti Control. Big move to small cells. 


to 8-in. 


J. Jablonowski, A. Ashburn Dec p82 
Olofsson. Lathe (NPE) Jan p104 
Boring unit (NPE) Jul p107 
New ways to build machine structures. J. 
Jablonowski (SR) Aug p87 
Olympic Steel. Forming briefs (T) 

Sep p111 
Onan. System blanks, stacks laminations. 
J.A. Vaccari Feb p61 
New strip feed is catching on (T) Mar p27 
Optima Drill Grinding Systems. The 2 
faces of cutting-tool reconditioning. F. Ma- 
son (SR) Feb p81 
Optra inc. Laser unit uses two frequencies 
(NPE) Oct p102 
Orelube Corp. HSM with small end-mills 
(T) Jun p25 
Osai. Big move to small cells. J. Jablonow- 
ski, A. Ashburn Dec p82 
Otis Elevator. New systems (T) Feb p17 
Otto Bihier GmbH. Fiexibility remains the 
goal Sep p151 
Otto Bilz Werkzeugfabrik. identification 
systems. P.P. Bose (SR) Mar p87 
Ovonics Synthetic Materials Co Inc. Bo- 
ron-carbon coating (NPE) Sep p94 


Pp 
PC Productivity. Integration, workstations, 
and solids modeling dominate Autofact 
(T) Jan p17 
PC’s Limited. Computer tracking, manu- 
facturing control (T) Sep p119 
PCC Airfoils. Artificial intelligence helps 
solve quality problems for investment cast- 
ing (T) May p37 
PMX Inc. Software packages enhance ac- 
curacy and speed of cost estimating 
(SR) Jun p61 
PRC Lasers. Laser welding at 1580 ipm. 
J.A. Vaccari Mar p75 
Laser briefs (T) Jul p31 
l.aser briefs (T) Dec p39 
PRO-ECO. Forming briefs (T) Sep p1i1 
PSI Engineered Systems Inc. Software Di- 
rectory dun p77 
Real-time diagnosis (NPE) Sep p78 
Panasonic Industrial. Surface mounting 
for electronics Dec p92 
Parker Hannifin Corp. Multispindle, four- 
and five-axis high-sped milling of complex 
surfaces (T) Dec p29 
Parker White Metal. With ZA alloys, zinc 
diecastings fight back for auto, truck appli- 
cations (T) Sep p117 
Parpas. Flexibility remains the goal 

Sep p151 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Pathrace Chicago Inc. Directory Soft- 
ware Jun p77 
PeTeWe-Precision Technique. The 2 
faces of cutting-tool reconditioning. F. Ma- 
son (SR) Feb p81 
Peck-Lynn Group Ltd. Tooling briefs 
(T) Mar p19 
Peddinghaus Corp. Sawing system 
(NPE) Sep p51 
Pemamo SA. Flexibility remains the 
goal Sep p151 
Pencept Inc. Software Directory Jun p77 
Penn-Penn Research Corp. System 
closely controls heat in zone-refining semi- 
conductors (T) Oct p39 
Pershing-Ohio. How does a metal want to 
be cut? F. Mason Jul p57 
Peterson Tool. 6-spindle automatics get 
CNC. F. Mason Mar p80 
Pfauter. Big move to small cells. J. Jab- 
lonowski, A. Ashburn Dec p82 
Pfauter-Maag Cutting Tool Ltd. Tooling 
briefs (T) Dec p31 
Machine-tool briefs (T) Dec p53 
Philadelphia Resins Corp. New ways to 
build machine structures. J. Jablonowski 
(SR) Aug p87 
Philips. Flexibility remains the goal 

Sep p151 
Phillips Petroleum. Thermoplastics: not 
far behind (T) Mar p31 
Photon Sources. Teaming lasers and ro- 
bots. J.A. Vaccari (SR) May p85 
PickOmatic Systems Div of Crane Co. Ra- 
dio-frequency tags provide pallet ID 
T Sep p121 


(1) 
Pillsbury Chemical & Oil Inc. Tooling 


briefs (T) Dec p31 
Pitney Bowes. lon nitriding reduces distor- 
tion, imparts cistinct case depths 

Sep p161 
Place Machine. Machine-tool briefs 
(T) Mar p43 
Poco Graphite. EDM-electrode selection 





guide (T) Aug p27 
Point Control Co. Integration, worksta- 
tions, and solids modeling dominate Aut- 
ofact (T) Jan p17 
Software Directory Jun p77 
Turn, five-axis-mill in one setup. Fred Ma- 
son Aug p69 
Point Line Co. Software Directory 

Jun p77 
Pointe Control. Personal computers ex- 
pand the CAM element of CAD/CAM 
(SR) Jun p63 
Polivka Logan Designers. Pulsed magnet- 
ism boosts tool life. J. Jablonowski 

Jan p80 
Polymerbeton. New ways to build ma- 
chine structures. J. Jablonowski (SR) 

Aug p87 
Flexibility remains the goal Sep p151 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Pontiac Motor Sports. ‘Mag’ block for rac- 
ing-car engines (T) Apr p35 
Pontiggia Pietro Legnano. Big move to 
small cells. J. Jablonowski, A. Ash- 
burn Dec p82 
Porsche. Powder-metal forging, isostatic 
pressing lead to award-winning parts 
(T) Jul p23 
Portec. Systems houses notable at Promat 
(T) Apr p41 
Porter. Tooling briefs (T) Mar p19 
Power & Associates. The AM Award: Rich- 
ard E. Dauch Dec p67 
Prab Robots. Fast, agile six-axis robot com- 
bines ac motors, new control, dual bearings 
(T) Feb p31 
Robots, AGVs tend dedicated cell. C. Emer- 
son Feb p74 
Robots 11 indicates evolutionary advances 
and more software (T) Jun p31 
Correction (T) Sep p113 
aa automates CAP PM process 
(T) Dec p43 
Pratt & Whitney. Identification systems. 
P.P. Bose (SR) Mar p87 
Machine vision at no penalty. Steve Rosen- 
thal May p76 
Deburring, washing, drying of aircraft parts 
requires one operator (T) Aug p43 
Automating Composites Fabrication. J. Vac- 
cari (SR) Nov p87 
Pratt & Whitney Aircraft. How does a 
metal want tobe cut?F.Mason Julp57 
Pratt & Whitney Co Inc. Tooling briefs 
(T) Sep p109 
Tooling briefs (T) Oct p27 
CNC machine drills, taps (NPE) Dec p108 
Pratt & Whitney Machine Tool Div, Coit 
Industries. Pratt & Whitney Div sold by 
Colt (T) Jan p41 
Pre Finish Metals. Noise-reducing sheet 
forms easily (T) Apr p33 
Precise. Ideas for competing effec- 
tively Mar p78 
Electric spindle (NPE) May p127 
Precision Detroit. Index table (NPE) 

May p128 

Precision Grinding Ltd. The 2 faces of cut- 
{ing-tool reconditioning. F. Mason 
(SR) Feb p81 
Precision Metalforming Assn. Forming 
briefs (T) May p27 
Precision Nesting Systems. Nesting sys- 
tem added to options (T)} Feb p21 
Software tailored for sheetmetai FMSs 
(T) Nov p41 
Precision Rebuilding. 6-spindle automat- 
ics get CNC, F. Mason Mar p80 
Precision Technology Assoociates. The 
2 faces of cutting-tool reconditioning. F. Ma- 
son (SR) Feb p81 
Precision Twist Drill Co. Tooling briefs 
(T) Jan p21 
Tooling briefs (T) Oct p27 
Preco Industries. New strip feed is catch- 
ing on (T) Mar p27 
Precorp. System automates wing drill- 
ing Jul p65 
Prema Intl Corp. The 2 faces of cutting- 
too! reconditioning. F. Mason (SR) 

Feb p81 
Optical profile grinder (NPE) Sep p40 
CNC grinding head (NPE) Sep p96 
Presses Inc. Double-crank unit offers 40 
tons (NPE) Oct p102 
Price Waterhouse. Small machine shops 
expected to benefit from Air Force's MIAS 
program (T) Nov p39 
Prima Industrie SpA. Building assembly 
automation. C. Emerson Mar p67 
Teaming lasers and robots. J.A. Vaccari 
(SR) May p85 


Pritsker & Associates Inc. Directory Soft- 
ware Jun p77 
Diversity is a hallmark of IMPACT exhibit 
at AMS '87 (T) Aug p21 
Pro/Eco Ltd. Prepainted steel has leather 
look (T) Aug p41 
Procut. New cutting tools at Westec 
(T) May p29 
Producto. Newways to build machine struc- 
tures. J. Jablonowski (SR) Aug p87 
ProfitKey Inti Inc. Software can help any 
shop manage its manufacturing operation 
(SR) Jun p69 
Software Directory Jun p77 
Project Software & Development Inc. Di- 
rectory Software Jun p77 
Pulimax. East Bioc still pushes FMS. R. Le- 
wald May p78 
Pulse Technology. Laser briefs (T) 

Nov p45 
Pure Carbon. Materials briefs (T) Dec p45 


Q 

QU-CO, a TE-CO company. Modular fix- 
turing system (NPE) Sep p94 
Quality Measurement Systems. Portable 
SPC (NPE) Sep p56 
Qualogy Inc. PC is for industrial use 
(NPE) Nov p133 
Quamco, Eldorado Div. Gundrilling ma- 
chine (NPE) May p109 
Quantum Laser. Teaming lasers and ro- 
bots. J.A. Vaccari (SR) May p85 
Quicksilver Corp. Software Directory 

Jun p77 


R 

R&L Tool & Die Welding. The 2 faces of 
cutting-tool reconditioning. F. Mason 
(SR) Feb p81 
RB Tool. Tooling focus at NSMPA meet- 
ing. F. Mason May p71 
RCA. Japan implements CIM differently 
(T) Dec p29 
RCE Machine Tools Inc. New ways to 
build machine structures. J. Jablonowski 
(SR) Aug p87 
REM Sales. New outlets (T) Mar p43 
RPD. Robots and vision for parts unload- 
ing Oct p 68 
RWT. The cost of waiting to automate ex- 
ceeds present risks of CIM (T) Jul p17 
Rainer Kuhn. Abrasive water jet cuts com- 
posites (T) Nov p37 
Rambaudi. Flexibility remains the 
goal Sep p151 

Rang Invest AB. Tooling briefs (T) 
Jun p27 
Rank Presision Industries Inc. Polar 
measurement instrument (NPE) Sep p56 
Rank Videometrix. The 2 faces of cutting- 

tool reconditioning. F. Mason (SR) 
Feb p81 

Rapid Air Corp. Forming briefs (T) 
Nov p45 

Raskin. Flexibility remains the goal 
Sep p151 
Rath & Strong. Software enhances accu- 
facy and consistency (SR) Jun p65 
Software Directory Jun p77 
Raycon. Teaming lasers and robots. J.A. 
Vaccari (SR) May p85 
Laser system (NPE) Jul p120 
Raytheon Laser Products. Plate keeps 
dross off cut foils Mar p77 
Laser briefs (T) Apr p27 
Teaming lasers and robots. J.A. Vaccari 
(SR) May p85 
Laser (NPE) Jul p119 
Real-Time Systems Inc. MRP |i for metal- 
product fabricator (NPE) Oct p108 
Reetz. Machine-tool briefs (T) May p49 
Regal Industries. Machine-too! briefs 
(T) May p49 

Regal-Beloit Corp. Tooling briefs (T) 

Oct p27 
Regrit. Abrasive water jet cuts composites 
Nov p37 


(T) 
Reis Machines Inc. Robot (NPE) 


Jan p111 
Robots 11 indicates evolutionary advances 
and more software (T) Jun p31 
Robot palletizes in 5 sec (NPE) Oct p104 
Reischauer. ideas for competing effec- 
tively Mar p78 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Relevant Business Systems Inc. Soft- 
ware can help any shop manage its manu- 
facturing operation (SR) Jun p69 
Software Directory Jun p77 
Rem Sales Inc. Lathe (NPE) Marp116 
Machine-tool briefs (T) Sep p125 


Remco Automation. Custom grippers han- 
die adhesives (T) Mar p27 
Remington Arms. The 2 faces of cutting- 
tool reconditioning. F. Mason (SR) 

Feb p81 
Renishaw. The 2 faces of cutting-tool re- 
conditioning. F. Mason (SR) Feb p81 
‘Detroit-style' automation. C. Emerson 
(SR) Jul p81 
Laser-based measuring system is not de- 
pendent on mechanicai rigidity (T) 

Aug p33 
VTL cell slashes leadtime Aug p72 
FMS installation spotiights enhancements 
in component technologies (T) Dec p27 
Renishaw Metrology. Big move to small 
cells. J. Jablonowski, A. Ashburn Dec p82 
Renishaw PLC. Patent actions on EDM, 
probes settled (T) Feb p39 
Republic Lagun Machine Tool Co. Bed- 
type mills handle 10,000 Ib (NPE) 

Dec p104 

Resources Group. Forming briefs (T) 

Oct p35 
Rexnord Automation. Auto castings and 
beverage cans spell more growth for alumni- 
num (T) Jun p3s 
Diversity is a hallmark of IMPACT exhibit 
at AMS '87 (T) Aug p21 
Reynolds Machine & Tool Corp. Hew out- 
lets (T) Sep p127 
Reynolds Metals. Materials briefs (T) 

Dec p45 
Reynolds Mctals, Reynorail Div. Materi- 
ais briefs (T) Aug p41 
Rhino Robots. Robotic training centers es- 
tablished (T) May p33 
Richard Bros Punch Co. Tooling briefs 
(T) Dec p31 
Richards-Wilcox. Mobile system en- 
hances storage (T) Aug p43 
Riello Macchine Utensili SpA. Multiaxis 
transfer machine (NPE) Sep p28 
Flexibility remains the goal Sep p151 
Rigid Ltd. Multispindle, four- and five-axis 
high-sped milling of co:nplex surfaces 
(T) Dec p29 
Rigid Machine Tool Inc. Mill (NPE) 

Jul p113 
Muttispind!le, four- and five-axis high-sped 
milling of cornplex surfaces (T) Dec p29 
Rio Algom. Materials briefs (T) Dec p45 
Roark Welding & Engineering. Fabrica- 
tors turn to laser robotics (T) Mar p21 
Teaming lasers and robots. J.A. Vaccari 
(SR) May p85 
Robb Jack. HSM with small end-milils 
(T) Jun p25 
Roberts Corp. C&T substitutes own demo 
for IMTS (T) Jan p41 
Pallet-transfer system (NPE) Sep p95 
Forming briefs (T) Jun p29 
RoboPrima. Teaming lasers and robots. 
J.A. Vaccari (SR) May p85 
Robolase Systems. Teaming lasers and 
robots. J.A. Vaccari (SR May p85 
Robomatix. Teaming lasers and robots. 
J.A. Vaccari (SR) May p&5 
Robosoft Corp. Universal SCARA robot- 
control system works with a PC, software, 
and pendant (T) Dec p35 
Robotic industries Assn. Robotic training 
centers established (T) May p33 
A-B unveils new vision system (T) Jul p21 
Robotic Peripherals. Lighter welding guns 
for robots Apr p82 
Robotic Vision Systems Inc. Adaptive con- 
trol for arc welding (T) Nov p47 
Rocheleau Tool & Die. The 2 faces of cut- 
ting-tool reconditioning. F. Mason 
(SR) Feb p81 
Rochester Products Div of General Mo- 
tors Corp. Robots and vision for parts un- 
loading Oct p 68 
Rocketdyne Div. Too! management in aero- 
space. F. Mason Dec p78 
Rockford Products. Abrasive water jet 
cuts composites (T) Nov p37 
Rocklin Manufacturing. The 2 faces of cut- 
ting-tool reconditioning. F. Mason 
(SR) Feb p81 
Rockwell Inti Corp. The 2 faces of cutting- 
tool reconditioning. F. Mason (SR) 

Feb p81 
Path-following proximity test reads out con- 
touring accuracy of arobot (T) Apr p33 
Refined control circuit for plasma-arc weld- 
ing improves smoothness, quality (T) 

Apr p41 
FMS speeds workstation delivery. J.A. Vac- 
cari Jul p62 
‘Detroit-style’ automation. C. Emerson 
(SR) Jul p81 


Mold-layup technique forms novel Space 
Shuttle orbiter seal (T) Aug p27 
Tool management in aerospace. F. Ma- 
son Dec p78 
Rockwell Int! Science Center. Early stud- 
ies indicate promise for laser curing of air- 
craft composites (T) Jul p31 
Rockwell Intl, Rocketdyne Div. For tita- 
nium alloy, laser marking can be more det- 
rimental than etching (T) Jan p25 
Refining cut edges restores strength 
(T) Dec p37 
Roehlen Engraving. Prepainted steel has 
leather look (T) Aug p41 
Rofin Sinar Laser. Laser weld withstands 
severe deformation in stamping auto panel 
(T) Apr p25 
Rofin-Sinar Laser. Teaming lasers and ro- 
bots. J.A. Vaccari (SR) May p85 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Rohr Industries Inc. Plasma spray helps 
join titanium honeycomb to outer sheets 
(T) Oct p 29 
Small machine shops expected to benefit 
from Air Force's MIAS program (T) 

Nov p39 
Automating Composites Fabrication. J. Vac- 
cari (SR) Nov p87 
Abrasive water jet cuts composites 
(T) Nov p37 
Roland DG. Variety of metaicutting ma- 
chine tools debut at 24th Westec show 

May p27 
Roliform of Jamestown. Directory Soft- 
ware Jun p77 
Rolls-Royce. Patent actions on EDM, 
probes settisd (T) Feb p39 
Roman Mfg. Lighter welding guns for ro 
bots Apr p82 
Romi Group. Europe gains in machine 
tools. A. Ashburn Feb p64 
Roper Whitney. Machine-tool briefs 
(T) Mar p43 
Ross Aluminum Foundries. Materials 
briefs (T) Jan p33 
Roto-Finish. Vibratory tubs (NPE) 

May 6123 
Rowe Machinery & Mfg. Forming briefs 
(T) 
Machine-tool briefs (T) 
Royal Design & Mfg Co. Softw 
help any shop manage its manu 
operation (SR) 
Software Directory 7 
Royal Oak. The 2 faces of cutti ing- tool re 
conditioning. F. Mason (SR) Feb p81 
Rudel Machinery. AMTDA for better ties 
with builders (T) May p49 
Ruesch Machine. Abrasive water jet cuts 
composites (T) Nov p37 
Rush Machinery. The 2 faces of cutting- 
tool reconditioning. F. Mason (SR) 

Feb p81 

Russell Plastics. Fabricators turn to laser 
robotics (T) Mar p21 
Teaming lasers and robots. J.A. Vaccar 
(SR) May p85 
Ryall Machine Works. Directory Sofft- 
ware Jun p77 
Ryobi Ltd. Forming briefs (T) Feb p29 


are can 


Ss 

S&L Metal Products. The 2 faces of cut- 
ting-tool reconditioning. F. Mason 
(SR) Feb p81 
S&S Corrugated Paper Machinery Co 
Inc. Probe cheating at machine auctions 
(T) Oct p47 
SAE. Software Directory Jun p77 
SAIMP Sistemi SpA. Fiexibility remains 
the goal Sep p151 
SAMMI Metal Products. Forming briefs 
(T) Jun p29 
SC Measurement Sales. New outlets 
(T) Mar p43 
SIP. Flexibility remains the goal Sep p151 
SKF & Dermer Tools. New cutting tools 
at Westec (T) May p29 
SMB Schmeidmeccanica SA. Forgers 
turn to microalloyed steel, as-cast stock, for 
cost-effectiveness (T) Jan p23 
SME. Grinding ceramics conventionally 

T) Oct p25 
SMW Inc. Tooling briefs (T) Aug p27 
Indexing system (NPE) Sep p94 
SNK America Inc. ideas for competing ef- 
fectively Mar p78 
Machining center (NPE) Mar p111 
Five-axis profiler (NPE) Sep p21 
Bridge-type copy mill measures up to 98 x 
157 in., (NPE) Nov p116 
SPS Technologies INc/Hartman Sys- 
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tems. Steps to speed AS/RS response 
(T) Oct p41 
SPSS Inc. Software package provides 
SQC (NPE) Nov p129 
STAMA. Big move to small cells. J. Jab- 
lonowski, A. Ashburn Dec p82 
STSC. Software package (NPE) May p116 
SYMAP. Italian group broadens focus 
(T) May p49 
Saab-Scania. Europe gains in machine 
tools. A. Ashburn Feb p64 
Saeilo Machinery. Vertical-spindle machin- 
ing center (NPE) Mar p111 
Safe Computing Ltd. Directory Soft- 
ware Jun p77 
Saginaw Machine Systems. Machining 
system (NPE) Jan p103 
Machining system (NPE) Jul p115 
Vertical-spindle MC (NPE) Sep p 27 
Saimp SpA. Tooling briefs (T) Jul p19 
Salvagnini. Big move to small cells. J. Jab- 
lonowski, A. Ashburn Dec p&2 
Salvagnini America Inc. Punching and 
bending FMSs expand for office-furniture 
applications (T) Nov p41 
Salvangini America Inc. Punch, shear in 
one cycle (NPE) Oct p101 
Samsomatic Ltd. QA for too! compensa- 
tion Apr p75 
Samson Roll Formed Products. Roll- 
formed tubes preclude welding (T) 

Jun p29 
Roll forming beats brake bending (T) 

Oct p35 
Samsung Shipbuilding & Heavy Indus- 
tries. Abrasive water jet cuts composites 
(T) Nov p37 
Sandia National Laboratories. Automat- 
ing Composites Fabrication. J. Vaccari 
(SR) Nov p87 
Sandvik. Monitoring and quick-change 
tools (T) Sep p107 
Sandvik Coromant Co. Pulsed magnet- 
ism boosts tool life. J. Jablonowski 

Jan p80 
New cutting tools at Westec (T) May p29 
Software enhances accuracy and consis- 
tency (SR) Jun p65 
Software Directory Jun p77 
Inserts finish mill steel (NPE) Jun p124 
How does a metal want to be cut? F. Ma- 
son Jul p57 
System automates wing drilling Jul p65 
Turn, five-axis-mill in one setup. Fred Ma- 
son Aug p69 
Titanium milling inserts (NPE) Sep p76 
Sandvik Saws & Tools. Tooling briefs 
(T) Jun p27 
Santeustacchio. Flexibility remains the 
goal Sep p151 
Scharmann Machine Tool Corp. Schar- 
mann joins Voith group (T) Jun p43 
Schaublin. Flexibility remains the 
goal Sep p151 
Flexibility remains the goal Sep p151 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Schweissindustrie Oerlikon Buehrie AG. 
Hobar/Oerlikon agreement (T) Oct p33 
Schwitzer. New design, switch to magne- 
sium cut weight and cost of fan drives 
(T) Apr p35 
Sciaky Bros Inc. Arc-welding system 
(NPE) May p124 
Flexible Welding System (NPE) Sep p88 
CNC retrofit for electron-beam welders 
saves (T) Sep p121 
Scientific Coatings. New tool mills 0-80 
threads Feb p63 
Scott Machine Tool. Machine-tool briefs 
(T) Apr p49 
Scripta Machine Tool. The 2 faces of cut- 
ting-tool reconditioning. F. Mason 
(SR) Feb p81 
Sealed Power Corp. With ZA alloys, zinc 
diecastings fight back for auto, truck appli- 
cations (T) Sep p1i7 
Sealed Power, OTC Div. Pulsed magnet- 
ism boosts tool life. J. Jablonowski 

Jan p80 
Seamless Tubing Lubricants Div. Form- 
ing briefs (T) Oct p35 
Seattle Steel. Materials briefs (T) Dec p45 
Seco Tools AB. New cutting tools at 
Westec ( May p29 
Seco Tools to buy GE Carboloy (T) 

May p33 
Tooling briefs (T) Sep p109 
Seiko. The 2 faces of cutting-tool recondi- 
tioning. F. Mason (SR) Feb p81 
Seiko Epson Corp. Assembly-robot line is 
expanded (T) May p37 
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Robot repeats to +0.002 in. (NPE) 
Oct p104 
Seiko Instrument. Robots 11 indicates evo- 
lutionary advances and more software 
(T) Jun p31 
Selective Electronics. More casters rely 
on laser control (T) Dec p33 
Selle Alloys & Equipment. Materials 
briefs (T) Dec p45 
Seneca Falls Machine. The 2 faces of cut- 
ting-tool reconditioning. F. Mason 
(SR) Feb p8i 
Sequoia Automation Systems Inc. Ma- 
chine-tool briefs (T) Oct p51 
Service Precision Grinding. The 2 faces 
of cutting-tool reconditioning. F. Mason 
(SR) Feb p81 
7th October. East Bloc still pushes FMS. 
R. Lewald May p78 
Shake Assoc. Materials briefs (T) 
Dec p45 
Shaw-Walker. Punching and bending 
FMSs expand for office-furniture applica- 
tions (T) Nov p41 
Sheffer Collet Co. Molins patents on 
FMSs are licensed (T) Oct p2i 
Sheffield Machine Tool Co. Grinder fea- 
tures (NPE) Aug p103 
CNC cylindrical grinder (NPE) Sep p25 
Sheffield Measurement Div, Warner & 
Swasey. Data-driven CMM programming 
is under development at AMRF (T) 
Jan p27 
New outlets (T) Mar p43 
Machine-tool briefs (T) Sep p125 
CMM measures 133-cu-ft volume 
(NPE) Oct pi16 
Shell. Chrysler fined $295,000 by OSHA 
(T) Mar p39 
Sheller Globe. Forming briefs (T) Feb p29 
Shelier-Ryobi. Forming briefs (T) Feb p29 
Shin Nippon Koki. Japan's machine-too! 
builders enjoy sales gain in past fiscal year 
Jan p47 
Ship Star Associates. MAP climate: 
cloudy but clearing. G. Schaffer Aug p75 
Shizouka Machine Tool Co Ltd. Mac NC 
programming goes to Japan Nov p76 
Siber Hegner. Lathe (NPE) May p110 
Siber Hegner North America. Machine- 
tool briefs (T) Feb p39 
Siber Hegner, Machine Tool Div. Machin- 
ing center (NPE) Mar p116 
Siemens AG. Spanish confident at Bilbao 
show (T) Jan p47 
The 2 faces of cutting-tool reconditioning. 
F. Mason (SR) Feb p81 
X Window System will increase workstation 
applications (T) Mar p23 
Turn, five-axis-mill in one setup. Fred Ma- 
son Aug p69 
Flexibility remains the goal Sep p151 
Japan implements CIM differently (T) 
Dec p29 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Siemens Energy & Auto, Programmable 
Controls Div. PLC expands to 256 digital 
points (NPE) Aug p114 
Siemens Research & Technologies Labo- 
ratory. Help for MAP implementation 
(T) Oct p21 
Sifco SA. Forgers turn to microalloyed 
Steel, as-cast stock, for cost-effectiveness 
Jan p23 
Jun p29 


(T) 
Forming briefs (T) 
Sigma. Big move to small cells. J. Jablonow- 


ski, A. Ashburn Dec p82 
Signet Scientific Co. Machine-tool briefs 
(T) Sep p125 
Sikorsky Aircraft. Advanced composites 
perform well in long-term aircraft service 
(T) Feb p21 
New liability rules for DOD suppliers 
(T) Feb p37 
Identification systems. P.P. Bose (SR) 
Mar p87 
SPF aluminum (T) Oct p33 
Silicon Graphics. Integration, worksta- 
tions, and solids modeling dominate Aut- 
ofact (T) Jan p17 
Simpson Tooling briefs 
T Jan p21 
‘Detroit-style’ automation. C. Emerson 
(SR) Jul p81 
Sinokogyo. What's new in metalcutting re- 
search Oct p74 
Sintermetallwerk Krebsoge. Materials 
briefs (T) Oct p39 
Sintokogio Ltd. Forming briefs (T) 
Jun p29 
Jul p19 


Industries. 


Smit & Sons. Tooling briefs (T) 


Smith Too! Intl Corp. Tooling briefs 
(T) Jun p27 
Smolin Inc. Software Directory Jun p77 
Society of Manufacturing Engi 2. 
‘Templates of light’ can facilitate han 
layup in fabricating composites (T) 

Mar p21 
Thermoplastics: not far behind (T) Mar p31 
Ideas for competing effectively Mar p78 
MAP/TOP and COS join forces (T) Apr p23 
AMTDA, SME join in ‘APEX' shows 
(T) May p49 
Software packages enhance accuracy and 
speed of cost estimating (SR) Jun p61 
Software Directory Jun p77 
A-B unveils new vision system (T) Jul p21 
SME, AMTDA cancel several APEX shows 
this year and next (T) Jul p37 
What's new in metalworking research 

Jul p70 
MAP climate: cloudy but clearing. G. Schaf- 
er Aug p75 
Forming briefs (T) Sep p111 
Planning group is organized to chart dis- 
tributors' future (T) Oct p49 
Automating Composites Fabrication. J. Vac- 
cari (SR) Nov p87 
Laser briefs \‘) Dec p39 
Soft Systems Engineering Inc. Directory 
Software Jun p77 
Sohio Electro Mineral. Tooling briefs 
(T) Mar p19 
Sokki Electronics. Borescope is one-axis 
CMM (T) May p39 
Solectron Coris. Surface-mounting looks 
better (T) Sep p119 
Solectron Inc. Surface mounting for elec- 
tronics Dec p92 
Solution Software. Personal computers ex- 
pand the CAM element of CAD/CAM 
(SR) Jun p63 
Solutionware Corp. Personal computers 
expand the CAM element of CAD/CAM 
(SR) Jun p63 
Software Directory Jun p77 
Somma Tool. Tooling focus at NSMPA 
meeting. F. Mason May p71 
Sonoike Mig. Japan's machine-tool build- 
ers enjoy sales gain in past fiscal yeer 
(T) Jan p47 
Sony. X Window System will increase 
workstation applications (T) Mar p23 
Soraluce. Spanish confident at Bilbao 
show (T) Jan p47 
Sossner Tap & Tool Corp. Mini end-mills 
have 3/16-in. shank (NPE) Jun p126 
End mills control chip size (NPE) Oct p118 
Soudronic Ltd. Seam welding for coated 
metals (T) Jun p33 
Southwest Automated Systems. ‘Detroit- 
style’ automation. C. Emerson (SR) 

Jul p81 
Seuthwest Industries. Cutting short-run 
elapsed time Feb p72 
Southwestern Industries Inc. Three-axis 
retrofit (NPE) Sep p75 
Spacesaver. package 
(NPE) May p116 
Specialty Cutting Tools. Tooling briefs 
(T) Apr p29 
Spectra Physics. Teaming lasers and ro- 
bots. J.A. Vaccari (SR) May p85 
Early studies indicate promise for laser cur- 
ing of aircraft composites (T) Jul p31 
Spectrum Mfg. Enhancement speeds wire 
EDM (T) Jul p19 
Speedfam. Big move to small cells. J. Jab- 
lonowski, A. Ashburn Dec p82 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Spicer Heavy Axle Div, Dana. Integrating 
induction hardening. Peter J. Wolf, Ronald 
R. Akers Jan p76 
Spire. lon implants now and tomorrow 
(T) Jun p35 
Square D. NEMA mounts MAP/TOP effort 
(T) May p25 
Stahii. Flexibility remains the goal 

Sep p151 

Stainless Foundry & Engineering. 
Caster assesses CAD/CAM (T) Jan p23 
Standard Oil Engineered Materials. Ma- 
terials briefs (T) Aug p41 
Stankoimport. East Bloc still pushes FMS. 
R. Lewald May p78 
StanleyVidmar. Tooling briefs (T) Jan p21 
Ster Cutter. The 2 faces of cutting-tool re- 
conditioning. F. Mason (SR) Feb p81 
Starcut Sales Inc. Gun Reamers 
(NPE) Sep p76 
Starrag/Rigid. Big move to small cells. J. 
Jablonowski, A. Ashourn Dec p82 
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Starrett. Abrasive water jet cuts compos- 
ites (T) Nov p37 
Stellar Computers. X Window System will 
increase workstation applications (T) 
Mar p23 
Sterling Die. Pratt & Whitney Div sold by 
Colt (T) Jan p41 
Sterling-Detroit. Robots automate temper- 
ing springs (T) Sep p119 
Sterlingwale. Court rules for labor on sev- 
erance, unions vs new management 
(T) Jul p39 
Stocker & Yale. The 2 faces of cutting-tool 
reconditioning. F. Mason(SR) Febp81 
Stoffel Grinding Systems. Cylindrical 
grinder (NPE) Jan p104 
The 2 faces of cutting-too! reconditioning. 
F. Mason (SR) Feb p81 
CNC grinder (NPE) Feb p110 
Ideas for competing effectively Mar p78 
Tooling briefs (T) Jul 219 
Machine grinds crankshaft pins (NPE) 
Aug p110 
Stoffel Seals. New strip feed is catching 
on (T) Mar p27 
Stoffel Welding Systems. Laser welding 
at 1580 ipm. J.A. Vaccari Mar p75 
Laser briefs (T) Jul p31 
Strategic Research Center. US market for 
nontraditional cutting machines to reach 
$440-million by "91 (T) Jun p23 
Strausak. The 2 faces of cutting-tool recon- 
ditioning. F. Mason (SR) Feb p81 
Strippit. Ideas for competing effec- 
tively Mar p78 
Press processes 1000-Ib jobs (NPE) 
Dec p116 
Strippit-Houdaille Corp. Sheetmetal FMS 
loads, punches, blanks, sorts workstation 
parts (T) Jun p27 
FMS speeds workstation delivery. J.A. Vac- 
cari Jul p62 
Cutter with RS-1200 laser (NPE) Sep p50 
Forming briefs (T) Sep p111 
Machine-tool briefs (T) Sep pi25 
Forming briefs (T) Oct p35 
Structural Dynamics Research Corp. 
New ways to build machine structures. J. 
Jablonowski (SR) Aug p87 
Manufacturing engineers need integrated 
CAE tools tailored to process simulation 
(T) Nov p33 
Fast-track tooling design. Rex Seader, Bill 
Tobin Nov p77 
Studer Inc. New ways to build machine 
structures. J. Jablonowski (SR) Aug p87 
Flexibility remains the goal Sep p151 
Grinding for computer industry Sep p156 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Suga. CNC lines automate gear cutting: 
new productivity for Harley Mar p73 
Sullivan Machinery. Bankruptcy for Jones 
& Lamson (T) Jan p41 
Sumitomo Electric Carbide. ideas for com- 
peting effectively Mar p78 
How does a metal want to be cut? F. Ma- 
son Jul p57 
Summagraphics. PCs have doubled CAD 
installations but raise questions of ability. 
data exchange (SR) Jun p59 
Sun Microsystems. Integration, worksta- 
tions, and solids modeling dominate Aut- 
ofact (T) Jan p17 
Controls: more power, less cost (T) 
Mar p17 
The personal computer in manufacturing 
(SR) Jun p58 
SunarHauserman. Punching and bending 
FMSs expand for office-furniture applica- 
tions (T) Nov p41 
Sundstrand Corp. Machine-tool briefs 
(T) Dec p53 
Sunnen Products Co. Machine-tool briefs 
(T) Dec p53 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Super-Cut. Tooling briefs (T) Jul p19 
Superform Metals. SPF aluminum 
(T) Oct p33 
Superform USA. SPF aluminum (T)} 
Oct p33 
Supfina. Flexibility remains the goal 
Sep p151 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Surftran. Finishing briefs (T) Dec p41 
Susquehanna Grinding Products. The 2 
faces of cutting-tool reconditioning. F. Ma- 
son (SR) Feb p81 
Swedish Machine Group. Machine-tool 
briefs (T) Mar p43 





For licensee Cat, another FMS (T) 

May p21 
Swen Sonic. The 2 faces of cutting-tool re- 
conditioning. F. Mason (SR) Feb p81 
Swiss Precision Instruments. The 2 
faces of cutting-tool reconditioning. F. Ma- 
son (SR) Feb p81 
Sy-Con Systems Inc. Software can help 
any shop manage its manufacturing opera- 
tion (SR) Jun p69 
Software Directory Jun p77 
Sylvester Screw Machine. Tooling focus 
at NSMPA meeting. F.Mason May p71 
Syndal. Systemautomates workpiece trans- 
fer (T) May p27 
Systems Resources Inc. Directory Soft- 
ware Jun p77 
Systems for Profit Inc. Directory Soft- 
ware Jun p77 


T 
T-Drill. Forming briefs (T) Oct p35 
T-Star Industrial Electronics. Enhance- 
ment speeds wire EDM (T) Jui p19 
TIC AG. Tapping fluid is non-injurious 
(NPE) Nov p120 
Til Robotic Systems. Robotic training cen- 
ters established (T) May p33 
TJS. Laser briefs (T) Nov p45 
TOCCO. Integrating induction hardening. 
Peter J. Wolf, Ronald R. Akers Janp76 
TRW Information Systems Group. Tool 
for managing integration of geometric and 
alphanumeric databases (T) Feb p17 
TRW, Ross Gear Div. The 2 faces of cut- 
ting-tool reconditioning. F. Mason 
(SR) Feb p81 
TSG. Spanish confident at Bilbao show 
(T) Jan p47 
Taft-Peirce-Supfina Machine Co Inc. Cen- 
terless finisher (NPE) Sep p88 
Big rove to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Takisawa. Flexibility remains the goal 
Sep p151 
Tandem Computers Inc. Tandem, Boeing 
to integrate products (T) Apr p23 
Diversity is a hallmark of IMPACT exhibit 
at AMS '87 (T) Aug p21 
MS-DOS systems are 80386-based 
(NPE) Nov p130 
Tandy. Personal computers expand the 
CAM element of CAD/CAM (SR) Jun p63 
Tangent. Reverse draw and redraw in- 
creases draw ratio in a single press stroke 
(T) May p27 
Tapco. The 2 faces of cutting-tool recondi- 
tioning. F. Mason (SR) Feb p81 
Tapmatic Corp. Flexibility remains the 
goal Sep p151 
Tapping fluid is non-injurious (NPE) 
Nov 9120 
Tateishi Electric Machinery. Japanese 
back MAP standard (T) Aug p23 
Tech Tran. CAM-| goes commercial 
(T) Jun p19 
Techno. Automation controller (NPE) 
May p118 
Technomic Publishing. Forming briefs 
(T) Sep p111 
Techware Computing Co. Directory Soft- 
ware Jun p77 
Tecnara Tooling Systems. Tooling sen- 
sor system (NPE) Sep p65 
TekSoft Inc. Software Directory Jun p77 
Modular CAD/CAM (NPE) Sep p66 
Teknik Maskin Verktyg AB. Roll-form 
shapes with same rolls ‘T) Sep p111 
Teledyne CAE. Closed-loop machining 
with on-machine inspection system 
(T) Aug p25 
Teledyne Firth Sterling. Ideas for compet- 
ing effectively Mar p78 
Tool-storage system (NPE) Sep p82 
Teledyne Landis Machine. Machine-tool 
briefs (T) Nov p57 
Telerobotics Inc. Gripper closes in 100 
msec (NPE) Jun p116 
Telxon. Tool management in aerospace. 
F. Mason Dec p78 
Texas Instruments Inc. Artificial intelli- 
gence helps solve quality problems for in- 
vestment casting (T) May p37 
System to ease and enhance detection of 
worn gears (T) Jun p29 
Software Directory Jun p77 
Drill selection by portable computer 
Sep p109 
Nov p33 


(T) 

Ti and RP! LEAD Awards (T) 
Robotic system places epoxy (T) Dec p37 
Texas Instruments, Defense Products. 
Robots, AGVs tend dedicated cell. C. Emer- 
son Feb p74 


Texas Microsystems. Industrial microcom- 
puters: new workhorse for US factories 
(T) Apr p25 
Textron. GE, Mandelli becomes licensees 
of Molins' patents on FMSs (T) May p21 
C&T, Milacron again top list of machine- 
tool (T) Sep pi25 
Theis of America. Materials briefs 
(T) Aug p41 
Thermal Dynamics. Cutting machine with 
PC control. C. Emerson Oct p72 
Thermal Scientific. Materials briefs 
(T) Aug p41 
Thermatool Corp. High-frequency and 
solid-state (T) Sep p121 
Putting the systems approach into high- 
frequency tube/beam welding (T) Dec p39 
Thermo Process Systems. Materials 
briefs (T) May p37 
Thermwood. Gantry robot (NPE) 
Jan p113 
Thomson. Drives (NPE) May p127 
3Com. Tool management in aerospace. F. 
Mason Dec p78 
3M. Finishing briefs (T) Dec p41 
3M Vision Systems. Vision flexibility is the 
key to cost-effective applications (T) 
Jan p25 
Thyssen AG. Machine-tool briefs (T) 
Mar p43 
Thyssen Industrie AG Henschel. Forgers 
turn to microalloyed steel, as-cast stock, for 
cost-effectiveness (T) Jan p23 
Thyssen Steel. Laser weld withstands se- 
vere deformation in stamping auto panel 
(7) Apr p25 
Thyssen Diedesheim GmbH. Flexibility re- 
mains the goal Sep p151 
Thyssen Hueller Hille GmbH. Flexibility re- 
mains the goal Sep p151 
Timken. Better-quality air-melted steels 
(T) Feb p23 
Ideas for competing effectively Mar p78 
Tipnis Inc. Software packages enhance ac- 
curacy and speed of cost estimating 
(SR) Jun p61 
Software enhances accuracy and consis- 
tency (SR) Jun p65 
Software Directory Jun p77 
Tokyo Heat Treating. Materials briefs 
(T) May p37 
Tokyo Seimitsu. New ways to build ma- 
chine structures. J. Jablonowski (SR) 
Aug p87 
Tongil. competing effec- 
tively Mar p78 
Tooling & Production Systems Inc. The 
2 faces of cutting-tool reconditioning. F. Ma- 
son (SR) Feb p81 
Tooling briefs (T) Dec p31 
Toolmex. ideas for competing effec- 
tively Mar p78 
Tornos. Big move to small cells. J. Jab- 
lonowski, A. Ashburn Dec p82 
Tornquist Machinery. Variety of metalcut- 
ting machine tools debut ai 24th Westec 
show (T) May p27 
Torrington. Wha* » new in metalworking re- 
search Jul p70 
Toshiba Corp. Export sarictions added to 
trade bill (T) Aug p49 
Toshiba mounts lobbying effort (T) Oct p47 
Toshiba Machine Co Inc. Japan's ma- 
chine-tool builders enjoy sales gain in past 
fiscal year (T) Jan p47 
DOD concerned by Soviet purchase of ad- 
vanced machine tools (T) Jun p43 
Toshiba Machine Works. Japan agrees to 
limit exports to US of MCs, lathes, punch 
presses (T) Jan p35 
Toshiba Tungaloy Ltd. Flexibility remains 
the goal Sep p151 
Toto Ceramics. New ways to build ma- 
chine structures. J. Jablonowski (SR) 
Aug p87 
Toyama America. Variety of metaicutting 
machine tools debut at 24th Westec show 
(T) May p27 
Teaming lasers and robots. J.A. Vaccari 
(SR) May p85 
Vertical-spindie machining center 
(NPE) May p109 
Toyo Machinery. The 2 faces of cutting- 
tool reconditioning. F. Mason (SR) 
Feb p81 
Toyoda Machinery USA Inc. Turning cen- 
ters (NPE) Mar p120 
Variety of metalcutting machine tools de- 
but at 24th Westec show (T) May p27 
Japanese firms open US plants (T) 
Jun p43 
Five-axis, horizontal MC features 47.2 x 
39.3 x 35.4-in. work cube (NPE) Jun p107 


Ideas _ for 


‘Detroit-style’ automation. C. Emerson 
Jul p81 
C&T, Milacron again top list of machine- 
tool (T) Sep p125 
Machine-tool briefs (T) Sep p125 
Toolroom grinder (NPE) Sep p22 
Grinders have 12.6-in. swing (NPE) 
Nov p118 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Toyota Koki. Japanese back MAP stan- 
dard (T) Aug p23 
Toyota Motor Corp. Accord reached on 
Toyota pliant (T) Jan p45 
Automaking the Toyota/GM way. Paul 
Kemezis Jan p67 
Teaming lasers and robots. J.A. Vaccari 
(SR) May p85 
Powder-metal forging, isostatic pressing 
lead to award-winning parts (T) Jul p23 
Detroit-style’ automation. C. Emerson 
(SR) Jul p81 
CBN boosts grinding at Toyota. Teruo 
Kawamura Sep p158 
Trallfa Robot S/A. Tralifa moves in coat- 
ing robots (T) Nov p47 
Tranemo Hydraulmaskiner AB. Machine- 
tool briefs (T) Sep p125 
Transmares Corj. The 2 faces of cutting- 
tool reconditioning. F. Mason (SR) 
Feb p81 
Machine-tool briefs (T) Mar p43 
Tool and cutter grinder (NPE) Sep p40 
Traub AG. Tooling focus at NSMPA meet- 
ing. F. Mason May p71 
Al-based fault diagnosis increases uptime 
on CNC lathes (T) Oct p23 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Traub Automatics. Machine-tool briefs 
(T) Feb p39 
Tree Machine Tool. CNC mill (NPE) 
Feb p114 
Tri-Mark. Welding briefs (T) Apr p41 
Trico Products. System speeds short runs 
(T) Oct p39 
Tripet. Big move to small cells. J. Jablonow- 
ski, A. Ashburn Dec p82 
Trumpf America. Forming briefs (T) 
Mar p27 
Trumpf GmbH. Flexibility remains the 
goal Sep p151 
Trumpf Inc. Ideas for competing effec- 
tively Mar p78 
East Bloc still pushes FMS. R. Lewaid 
May p78 
Teaming lasers and robots. J.A. Vaccari 
(SR) May p85 
Machine-tool briefs (T) Sep p125 
Punching and contouring machine 
(NPE) Sep p48 
Forming briefs (T) Oct p35 
Flexible CNC punching machine features 
programmable too! rotation (NPE) 
Oct p101 
CO, laser heat-treats 
(NPE) Oct p102 
Punching and bending FMSs expand for of- 
fice-furniture applications (T) Nov p41 
Abrasive water jet cuts composites 
(T) Nov p37 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Trumpf Systemtechnik. FMS caters to 
small lots Apr p73 


cuts, welds, 


Tschudin Grinding Machines Corp. 


Grinder uses 14-in.-dia wheels (NPE) 

Dec p106 
Tsuga ~i. Tooling focus at NSMPA meet- 
ing. F. taason May p71 
Tubodyne. Abrasive water jet cuts compos- 
ites (T) Nov p37 
Turchan Enterprises. New ways to build 
machine structures. J. Jablonowski 
(SR) Aug p87 
Ty Miles Inc. CNC lines automate gear cut- 
ting: new productivity for Harley Mar p73 
Dual-station tooling (NPE) Sep p80 


U 

UCIMU Systemi di Produccione. Italian 
group broadens focus (T) May p49 
UMI. Robotic briefs (T) Aug p35 
US Amada Ltd. Teaming !asers and ro- 
bots. J.A. Vaccari (SR) May p85 
Laser briefs (T) Aug p39 
Punch-press CNC (NPE) Aug p116 
Bandsaw cuts 1300 x 1300 mm 
(NPE) Sep p23 
Stieetmetal FMSs improve productivity, re- 
duce inventory, conserve materials 
(T) Dec p31 
Punch press offers 55 tons (NPE) 


Dec p116 
US Army Tank-Automotive Command. 
System to ease and enhance detection of 
worn gears (T) Jun p29 
US Baird Corp. Rotary forming, stamping 
machine (NPE) Sep p48 
US Broach. Tooiing briefs (T) Sep p109 
US Polymeric. Early studies indicate prom- 
ise for laser curing of aircraft composites 
(T) Jul p31 
US Robots. SCARA robot uses de servos 
(NPE) Jun p113 
US Steel Corp. New ways to build machine 
structures. J. Jablonowski (SR) Aug p87 
US Tool Grinding. The 2 faces of cutting- 
tool reconditioning. F. Mason (SR) 
Feb p81 
USM. New strip feed is catching on 
(T) Mar p27 
UVA AB. Flexibility remains the goal 
Sep p151 
UVA Machine. Gantry robot (NPE) 
Jan p113 
Uddehoim. Materials briefs (T) Aug p41 
Better tool steels for hot metals (T) 
Sep p117 
Uddeholm Tooling North America. Mate- 
tials briefs (T) Dec p45 
Ultra-Met Mfg. Tooling briefs (T) Mar p19 
Umecorp. Create an expert for shop help 
(T) Aug p23 
Umformtechnik Herbert Warnke. East 
Bloc still pushes FMS. R. Lewald May p78 
Ungerman-Bass. GE, Fanuc divide up 
chores in new joint venture. One casualty: 
GE's 2000 CNC (T) Mar p17 
Unibilt Div of Jervis B. Webb Co. Con- 
veyor-routes through 30 paths (T) 
Sep p121 
Unimation, a division of Westinghouse. 
New ways to build machine structures. J. 
Jablonowski (SR) Aug p37 
Union Butterfield. Gear cutter is TiN- 
coated (NPE) Jun p124 
Union Carbide Corp. Chrysler fined 
$295,000 by OSHA (T) Mar p3S 
The cost of not complying goes up (T) 
Sep p131 
High marks for Labor nominee (T) Dec p49 
Unione Costruttori italiani Macchine Uten- 
sili. Italian group broadens focus (T) 
May p49 
Unison. The 2 faces of cutting-tool recon- 
ditioning. F. Mason (SR) Feb p81 
Unisys. NEMA mounts MAP/TOP effort 
(T) May p25 
Software tailored for sheetmetal FMSs 
(T) Nov p41 
United Engineering Steels. Forgers turn 
to microalloyed steel, as-cast stock, for 
cost-effectiveness (T) Jan p23 
United Technologies. New liability rules 
for DOD suppliers (T) Feb p37 
Laser cladding reduces dilution Mar p76 
Research center opens in Michigan 
(T) Sep p12 
United Technologies, Elliott. Teaming !a 
sers and robots. J.A. Vaccari (SR) 
May p85 
United Technologies, Sikorsky Aircraft 
Div. Lowering coolant costs. Stuart J. 
Beck May p74 
Universal. The 2 faces of cutting-tool re 
conditioning. F. Mason (SR) Feb p81 
Universal Automation. Surface mounting 
for electronics Dec p92 
Universal Engineering. Identification sys- 
tems. P.P. Bose (SR) Mar p87 
Tapping chuck (NPE) Sep p80 
Universal Instrument. Surface mounting 
for electronics Dec p92 
Universal Intergraphix Corp. Directory 
Software Jun p77 
Universal-Automatic Corp. Machining 
Unit (NPE) Sep p29 
Uretek Inc. The cost of not complying goes 
up (T) Sep p131 
Usach Technologies. The 2 faces of cut- 
ting-tool reconditioning. F. Mason 
(SR) Feb p81 


VEB Numerik. East Bloc still pushes FMS. 
R. Lewaid May p78 
VEB Robotron. East Bloc still pushes 
FMS. R. Lewald May p78 
VNE. New cutting tools at Westec (T) 

May p29 
Vacuum Industries. Materials briefs 
(T) May p37 
Materials briefs (T) Aug p41 
Vamp Inc. Software Directory Jun p77 
Vanguard Componics(MT. Powcer-metal 








forging, isostatic pressing lead to award- 
winning parts (T) Jul p23 
Vectron. Binocular 3D machine vision sys- 
tem said to eliminate need for fixturing 
(T) Feb p31 
Vektronics. Automating Composites Fab- 
rication. J. Vaccari (SR) Nov p87 
Vermont Tap & Die Corp. Tooling briefs 

Oct p27 
Vernon Tool Co. Cutting machine with PC 
control. C. Emerson Oct p72 
Versacad Corp. Software Directory 

Jun p77 
Verson Allsteel Press. Forming briefs 
(T) Oct p35 
Videx Inc. Software Directory Jun p77 
Viehmann. Voice control for personal com- 
puter simplifies hands-off data entry 
( Feb p21 
Vilar Lasseur. CNC grinder works four 
axes (NPE) Dec p103 
Voest-Alpine. Turn, five-axis-mill in one 
setup. Fred Mason Aug p69 
Voisard Tool Grinding. The 2 faces of cut- 
ting-tool reconditioning. F. Mason 
(SR) Feb p81 
Voith GmbH. Scharmann joins Voith group 
(T) Jun p43 
Voikswagen. Teaming lasers and robots. 
J.A. Vaccari (SR) May p85 
Volkswagen Mfg Corp. The AM Award: 
Richard E. Dauch Dec p67 
Vollmer Sharpening Machines USA. The 
2 faces of cutting-tool reconditioning. F. Ma- 
son (SR) Feb p81 
Volvo. Europe gains in machine tools. A. 
Ashburn Feb p64 
Volvo builds sports-car body with inte- 
grated ‘WAC’ equipped robots (T) Mar p29 
Teaming lasers and robots. J.A. Vaccari 
(SR) May p85 
Forming briefs (T) Sep pii1 
Vortec. The 2 faces of cutting-tool recondi- 
tioning. F. Mason (SR) Feb p81 
The 2 faces of cutting-tool reconditioning. 
F. Mason (SR) Feb p81 
Vulcan Lead Products. Materials briefs 
(T) Dec p45 


Ww 

WCI Appliance Group. Prepainted stee! 
has leather look (T) Aug p41 
WCi Machine Tool & Systems Co. Lathes 
(NPE) Jan p103 
GM, Cat license Molins patents. Third pat- 
ent strengthens FMS claims (1) Feb p17 
New systems (T) Feb p17 
Machine-tool briefs (T) Feb p39 
Machine-tool briefs (T) Mar p43 
Machine-too! briefs (T) May p49 
Tooling briefs (T) Jun p27 
Machine-tool briefs (T) Dec p53 
WMW Machinery Inc. Machine-tool briefs 
(T) Feb p39 
East Bloc still pushes FMS. R. Lewald 

May p78 
Horizontal boring mill (NPE) Sep p40 
Big move to small ceils. J. Jablonowski, A. 
Ashburn Dec p82 
WWS West-Werkzeug-Service. High- 
speed profile milling of graphite EDM elec- 
trodes with PCD milling cutters (T) 

Mar p19 
Wagner. Big move to small cells. J. Jab- 
lonowski, A. Ashburn Dec p82 
Wahli Freres. Flexibility remains the 
goal Sep p151 
Waida. The 2 faces of cutting-tool recondi- 
tioning. F. Mason (SR) Feb p81 
Waiden International. The 2 faces of cut- 
ting-tool reconditioning. F. Mason 
(SR) Feb p81 
Walker. CNC punching press (NPE) 

Sep p48 
Walker-Gerver. CNC press repeats to 
0.002 in. (NPE) Dec p118 
Wallace Barnes Steel. Materials briefs 
(T) Aug p41 
Waltec Components. Tooling focus at 
NSMPA meeting. F. Mason May p71 
Walter Grinders Inc. The 2 faces of cut- 
ting-tool recondiiioning. F. Mason 
(SR) Feb p81 
Grinder (NPE) Jul p119 
Tooling briefs (T) Sep p109 
Cylindrical grinder (NPE) Sep p34 
Waltz Bros. Grinding for computer indus- 
try Sep p156 
Wanderer. Big move to small cells. J. Jab- 
lonowski, A. Ashburn Dec p82 
Wang Laboratories. integration, worksta- 
tions, and selids modeling dominate Aut- 
ofact (T) Jan p17 


24 


FMS speeds workstation delivery. J.A. Vac- 
cari Jul p62 
Warner & Swasey. C&T substitutes own 
demo for IMTS (T) Jan p41 
System automates deburring. Christopher 
Benoy Feb p70 
Ball-screw drive for automatics (T) 

Mar p19 
Ideas fo; competing effectively Mar p78 
Warner & Swasey seeks to sell its grinding- 
machine unit (T) Apr p47 
New ways to build machine structures. J. 
Jablonowski (SR) Aug p87 
Machine-tool briefs (T) Sep p125 
Warner & Swasey Turning Div. Variety of 
metalcutting machine tools debut at 24th 
Westec show (T) May p27 
Wasatch Div. Automating Composites Fab- 
rication. J. Vaccari (SR) Nov p87 


Wasine Corp. Variety of metalcutting ma- 
chine tools debut at 24th Westec show 


(T) May p27 
Dual-spindle turning cell (NPE) Sep p30 
Big move to small cells. J. Jablonowski, A. 
Asnburn Dec p82 
Wasino Corp USA. Lathe (NPE) 

Jan p108 
The 2 faces of cutting-tool reconditioning. 
F. Mason (SR) Feb p81 
Turning cell (NPE) Jul p118 
Wasino Machine. Japan's machine-tool 
builders enjoy sales gain in past fiscal year 
(T) Jan p47 
Waters Associates. Tooling focus at 
NSMPA meeting. F. Mason May p71 
Watervliet Arsenal. Watervliet Arsenal 
DNC (T) Oct p23 
Watkins Engineering Inc. Unit produces 
40 holes/drill (NPE) Nov p122 
Waukesha Cutting Tools. Tooling briefs 
(T) Mar p19 
Tooling briefs (T) Sep p109 
Waupaca Foundry. More casters rely on 
laser contro} (T) Dec p33 
Wean Industries. Forming briefs (T) 

Mar p27 
Wean United. C&T, Milacron again top list 
of machine-tool (T) Sep p125 
Webb. New integrated systems handle di- 
verse industrial applications (T) Jun p17 
Weber Systems inc. Software package 
(NPE) Mar p128 
Graphic verification (NPE) Sep p70 
Software Directory Jun p77 
Weirton Steel. Materials briefs (T) 

Aug p41 
Weidon Grinder 
(NPE) Feb p107 
Weidon Tool Co. Pulsed magnetism 
boosts tool life. J. Jablonowski Jan p80 
The 2 faces of cutting-tool reconditioning. 
F. Mason (SR) Feb p81 
HSS end-milis reduce vibration (NPE) 

Jun p128 
Shank-type milling cutters (NPE) Sep p76 
Weldun Automation Products. Surface 
mounting for electronics Dec p92 
Weidun Intl. Machine-tool briefs (T) 

Feb p39 
Werag Machine Tool. Machine-tool briefs 
(T) Nov p57 
Werner & Kolb GmbH. Flexibility remains 
the goal Sep p151 
Werner Litton Indi Automation Systems. 
Litton to acquire Lamb Technicon (T) 

Apr p49 
Werth Engineering Inc. Monitoring and 
quick-change tools (T) Sep p107 
Wes-Tech Automation Sysiems. Diver- 
sity is a hallmark of IMPACT exhibit at AMS 
"87 (T) Aug p21 
Wesflex Inti. Machining centers (NPE) 

Jul p117 
Wespatt. Tooling briefs (T) Apr p29 
West Homestead Engineering. Abrasive 
water jet cuts composites (T) Nov p37 
Western Gear Corp. Dare to stop produc- 
tion. F. Mason Oct p65 
Western Gear, Applied Technology Div. 
Pallet-changer machining center replaces 
jig borers Feb p69 
Westinghouse. New integrated systems 
handie diverse industrial applications 

Jun p17 
Robots 11 indicates evolutionary advances 
and more software (T) Jun p31 
Adding preheat control gives GMAW proc- 
ess more flexibility (T) Nov p47 
Westinghouse Automation Div. FMS in- 
siallation spotlights enhancements in com- 
ponent technologies (T) Dec p27 
Westinghouse Electric. Fiber-optics and 
MAP at Autofact (T) Jan p17 


Machine Tool. 


Integrating induction hardening. Peter J. 
Wolf, Ronald R. Akers Jan p76 
Fabricators turn to laser robotics (T) 

Mar p21 
Teaming lasers and robots. J.A. Vaccari 
(SR) May p85 
High-power lab is open to all in US (T) 

Jun p31 
Westinghouse Unimation. Correction 
(T) Sep p113 
Wheeling-Pittsburgh Steel. Materials 
briefs (T) Sep p119 
White Consolidated Industries. The ad- 
vantages of phasing-in an FMS in meas- 
ured steps. J. Jablonowski Apr p69 
Machine-tool briefs (T) Dec p53 
White-Sundstrand Machine Tool. New 
systems (T) Feb p17 
Whitney Corp. Machine-tool briefs 
(T) Sep p125 
Big move to small cells. J. Jablonowski, A. 
Ashburn Dec p82 
Whitney Stueck. Machine-tool briefs 
(T) Mar p43 
Wickman Bennett Machine Tools. Ma- 
chine-tool briefs (T) May p49 
Tooling focus ai NSMPA meeting. F. Ma- 
son May p71 
Big move to smail cells. J. Jablonowski, A. 
Ashburn Dec p82 
Wickman Corp. Ball-screw drive for auto- 
matics (T) Mar p19 
Tooling briefs (T) Apr p29 
Machine-tool briefs (T) Apr p49 
Tooling focus at NSMPA meeting. F. Ma- 
son May p71 
Same ATC serves horiz, vert spindle 
(T) Aug p25 
Lathe is for low-volume jobs (NPE) 

Nov p120 

Wickman Machine Tools. The 2 faces of 
Cutting-tool reconditioning. F. Mason 
(SR) Feb p81 
Wiedemann, a division of Warner & 
Swasey Co. New systems (T) Febp17 
New outlets (T) Aug p53 
High-speed cutting laser (NPE) Sep p50 
Machine-tool briefs (T) Sep p125 
Big move to smail cells. J. Jablonowski, A. 
Ashburn Dec p82 
Wilbanks Intl. New ways to build machine 
structures. J. Jablonowski (SR) Aug p87 
John Wiley & Sons Inc. Manufacturing 
handbooks (T) Oct p27 
Wilfab Systems. Sheetmetal FMS loads, 
punches, blanks, sorts workstation parts 
(T Jun p27 
FMS speeds workstation delivery. J.A. Vac- 
cari Jul p62 
Wilhelm Bahmuller Maschinenbau. Cy- 
lindrical grinder (NPE) Jan p104 
Willemin USA. Modified five-axis machin- 
ing center doubles as precision form 
grinder (T) Feb p19 
The 2 faces of cutting-tool reconditioning. 
F. Mason (SR) Feb p81 
CNC lathe (NPE) May p112 
Willett. System automates workpiece trans- 
fer (T) May p27 
Abrasive water jet cuts composites 
(T) Nov p37 
Williams-White & Co. Machine-tool briefs 
(T) Mar p43 
Willis Machinery & Tools Co. Drill fea- 
tures 40- x 40-in. travel (NPE) Jun p108 
Wilson Automation. ‘Detroit-style' automna- 
tion. C. Emerson (SR) Jul p81 
Winter & Sohn GmbH. Fliessen-type dress- 
ing tools (T) Jul p19 
Winter & Sohn USA. Fliessen-type dress- 
ing tools (T) Jul p19 
Winter Machine Works. Tooling focus at 
NSMPA meeting. F. Mason May p71 
Wirtig & Frank-Martin GmbH. Flexibility re- 
mains the goal Sep p151 
Wolverine Coil Coating. Prepainted steel! 
has leather look (T) Aug p41 
Woodworth. CNC lines automate gear cut- 
ting: new productivity for Harley Mar p73 
Grinding for computer industry Sep p156 
Wotan Machine Tools Div, Hunter 
Douglas. Variety of metalcutting machine 
tools debut at 24th Westec show (T) 

May p27 
Wotan Machine Tools, division of Hunter 
Douglas. Boring mill has rotary table 
(NPE) Sep p22 
Wright Products. Sensor improves teach 
control (T) Jan p25 
Wright-Patterson AFB. New breed of su- 
perconductors promise ‘high temperature’ 
performance (T) May p35 
Form-bonded torque box for F-15 aircraft 


stabilizer nears testing (T) Oct p33 
Intense competition shapes up for ad- 
vanced tactical fighter (T) Oct p35 
Wyman Associates. Software can help 
any shop manage its manufacturing opera- 
tion (SR) Jun p69 
Software Directory Jun p77 


Xerox Corp. Software enhances accuracy 
and consistency (SR) Jun p65 
Punching and bending FMSs expand for of- 
fice-furniture applications (T) Nov p41 


Y 

YCI. Milling machine (NPE) Jan p110 
Yale Materials Handling. Thread milling 
eliminates deburring in threading intersect- 
ing holes (T) Apr p27 
Yamatake. Japan implements CIM differ- 
ently (T) Dec p29 
Yamazaki. Europe gains in machine tools. 
A. Ashburn Feb p64 
Big move to small cells. J. Jablonowski, A. 
Ashdurn Dec p82 
Yamazaki Mazak Corp. Japan's machine- 
tool builders enjoy sales gain in past fiscal 
year (T) Jan p47 
Japanese firms open US plants (T) 

Jun p43 
C&T, Milacron again top list of machine- 
too! (T) Sep pi25 
GE Fanuc, Mazak introduce 32-bit com- 
puter numerical controls at 7.EMO (T) 

Dec-p35 
Big move to smaii cells. J. Jablonowski, A. 
Ashburn Dec p82 
Yamazen USA. Variety of metalcutting ma- 
chine tools debut at 24th Westec show 
(T) May p27 
Yankee Group Research INc. Controls en- 
hance materials handling (7) Dec p35 
Yasda Precision. Big move to small cells. 
J. Jablonowski, A. Ashburn Dec p82 
Yasnac. Software enhances accuracy and 
consistency (SR) Jun p65 
Yeshakawa. Automaking the Toyota/GM 
way. Paul Kemezis Jan p67 
Yokigawa. Japan implements CIM differ- 
ently (T) Dec p29 
Yokogawa Electric. Japanese back MAP 
standard (T) Aug p23 
Youngstown. Abrasive water jet cuts com- 
posites (T) Nov p37 


Zagar Inc. New ways to build machine struc- 
tures. J. Jablonowski (SR) Aug p87 
Ballscrew quill feed (NPE) Sep p96 
Zayer. Spanish confident at Bilbao show 
(T) Jan p47 
Zeisel International Corp. Machine-too! 
briefs (T) Jun p43 
Zeiss. Dare to stop production. F. Ma- 
son Oct p65 
Zimmerman Holdings. Machine-tool 
briefs (T) Feb p39 
Zinc Institute. Materials briefs (T) 


Oct p39 





A 

Akers, Ronald R., & Peter J. Wolf. Inte- 
grating induction hardening Jan p76 
Anderson, Jack. Speedy wheel- 
dresser Nov p103 
Add-on soft jaws Nov p103 
Ashburn, Anderson. A shadow on new 
technology Jan p5 
In some ways, it was a very good year 

Feb p5 
Feb p64 

Mar p5 


Europe gains in machine tools 
A requiem for the ITC 

The ideology of competitiveness Apr p5 
You can say that again May p5 
Ashburn, Anderson, & Joseph Jablonow-. 
ski. Big move to small cells Dec p82 


B 

Bardin, Luc, & Ed Kwiatkowski. Choos- 
ing the best EDM graphite Dec p76 
Battersby, Mark. Keeping the business in 
the family Feb p55 
Bayliss, Leroy C. Yoke aids threading 
job Jun p100 
Beck, Lowering coolant 
costs May p74 
Bender, L. Ray. Foot switch enhances drill- 
press safety Oct p97 
Benoy, Christopher. System automates de- 
burring Feb p70 
Berman, Martin. Joggle jig makes quick 
work of offset bends ep p167 
Bernhardt, Jerry L. Heel-grinding fix- 
ture Jun p100 
Bleil, William G. Rubdown for granite 

Nov p103 
Boer, Louie. Cabinet slides, turnbuckles 
used to adjust fixture May p104 
Bose, Partha Protim. Identification sys- 
tems Mar p87 
Brett, Ed. To chuck threaded work 

Aug p100 
Bruns, Gregory A. A quickie tape win- 
der Sep p167 
Burnett, Aaron. Chip sucker clears deep 
holes Mar p102 
Burnett, Aaron, & Robert Hatschek. Auto- 
matic cleaner/oiler for NC tapping 
tools Aug p96 


Stuart J. 


c 

Carr, Peter. Extended die holder Sep p167 
Casey, John. Digitizing speeds cost esti- 
mating Jan p71 
Cataldo, gage hex 
setup Feb p9 
Coward, Steve W. An NC work-stop 

Oct p33 
Curry, Ron. Simple rod shear built from 
shop odds and ends Jun p102 
Czyziq Jr, James. Angled ‘parallel’ facili- 
tates hex setups May p102 


Jerry. Center 


D 

DeBolt, Roger. Tap-wrench modification fa- 
cilitates use in lathe Jan p97 
Simple fixture for welding drill exten- 
sions Feb p103 
Brush oiler aids in small-hole drilling 

Dec p101 
Dow, Bob. Dial caliper modified for special 
measurement Sep p171 
Drummond, Art. Clever jig centers hole de- 
spite variable work width Oct p97 
Dschida, Ed. A turmble-block for cutoff and 
grooving tools Aug p96 
Dudas, Michael in EDM 
wire Aug p74 


J. Trends 


E 
Emerson, Charles. Robots, AGVs tend 
dedicated cell Feb p74 
Building assembly automation Mar p67 
‘Detroit-style’ automation Jul p81 
Cutting machine with PC control Oct p72 
Deere's ‘focused factory’ Nov p69 
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